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1.0 INTRODUCTION

This Post Closure Maintenance, Operation, and Monitoring Plan (MOM) describes the Brio
Site monitoring, inspection, maintenance, and operations activities following closure of the
site.

1.1  SITE LOCATION AND HYDROGEOLOGIC DESCRIPTION

The Brio Superfund Site is located in Harris County, Texas, approximately 20 miles
southeast of Houston, Texas. The site is approximately 1.5 miles southwest of Interstate
Highway 45 South (Gulf Freeway) at the Dixie Farm Road exit. The site is located on both
the north (Brio North) and south (Brio South) sides of Dixie Farm Road.

Brio North, approximately 48.8 acres, is bounded on the southwest by a Harris County flood
control ditch known as Mud Gully, on the northwest by the former Southbend subdivision,
on the northeast by Beamer Road, and on the Southeast by Dixie Farm Road. Brio North is
located in Harris County, outside of any municipality.

Brio South, approximately 9.3 acres, is bounded on the southwest by Dixie Oil Processors
(DOP) site, on the northwest by Dixie Farm Road, and on the northeast and southeast sides
by open land.

Portions of the Brio Site processing equipment were dismantled and removed in 1989. The
remaining process equipment and most of the office-type maintenance buildings were
removed in the period of 1992 to 1994, and the last remaining tank on Brio North was
removed in 1998. The stormwater management system (API separator and the North and
South Impoundments) were removed in 2000 to 2001 in preparation for the final remedy.

Geologic conditions beneath the site consist of the following:

A 12 to 20 foot thick clay layer termed the Upper Clay Unit (UCU).

A 15 to 25 foot layer of alternating silt, sand, and clay beds with random sand channels
braided within. The layer is termed the Numerous Sand Channel Zone (NSCZ), and
contains affected groundwater.

» A confining clay layer rests below the NSCZ and is termed the Middle Clay Unit (MCU).
The layer is approximately eight to 20 feet thick and is the hydraulic barrier between the
affected NSCZ and underlying groundwater zones.

o The second groundwater zone is termed the Fifty Foot Sand Zone (FFSZ). It is
approximately 50 feet below the ground surface.
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12

REMEDY COMPONENT DESCRIPTION

The Brio Site remedy consists of:

1.3

Vertical Barrier Wall - A sub-grade barrier wall constructed to limit the potential for off-
site migration of affected groundwater in the NSCZ. The wall is constructed of soil-
bentonite slurry and sheet pile, and is keyed into the MCU. The sheet pile portion of the
barrier wall includes a cofferdam that encompasses a portion of Mud Gully near Pit B.
Site Cover — The site cover consists of a composite cover extending to the limits of the
barrier wall. The cover includes a gas collection layer, a flexible membrane liner,
compacted clay, and vegetation to limit erosion.

Groundwater Gradient Control - A groundwater recovery system in the NSCZ creates an
inward gradient control by pumping the NSCZ groundwater to the surface where it is
stored and treated.

Groundwater Treatment Plant (WTP) - The WTP treats recovered groundwater. Water
that passes the USEPA treated water criteria is discharged to Mud Gully.

Dense Non-aqueous Phase Liquid (DNAPL) Recovery System - The DNAPL recovery
system collects DNAPL from the Pit J area. The recovered DNAPL is stored and then
shipped off-site for disposal.

POST-CLOSURE ACTIVITIES

Post-closure activities consist of active monitoring, groundwater/ DNAPL/ recovery/
treatment/ disposal operations, inspection, and maintenance of the constructed remedy. An
Annual Effectiveness Report (AER) will be submitted annually to document the performance
of the remedy.
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2.0 INSPECTION
2.1  INSPECTION OVERVIEW/SCHEDULE

Post closure inspection activities for the Brio Site provide the continued effectiveness of site
security, and site containment and isolation measures. Table 1-Brio Site Master Schedule
presents the inspection activities and frequencies.

2.2 SITE FACILITY AND SAFETY INSPECTIONS

Inspection of the site is based on a visual inspection by walking the site, including the
perimeter of the earthen cover and vertical barrier wall, in such a manner that the deficiencies
can be identified. The following sections contain specific elements that will be inspected.

The site will be inspected for potential health and safety hazards. The site safety inspection
standard operating procedure is contained in the Worker Health and Safety Plan.

2.2.1 Onsite Access Roads, Gates, Fences, and Signs

Onsite roads will be inspected for erosion, deterioration, and excessive overgrowth. Note
and report any overgrowth or excessive deterioration to site management.

Site perimeter fencing is used to maintain site security. All perimeter fencing will be
inspected for evidence of deterioration or damage. The site fence along Mud Gully will also
be inspected after rainfall events that cause Mud Gully water levels to reach the fence line.
Any breach discovered will be repaired or mended with temporary fencing materials as soon
as practicable. Deteriorated fencing will be repaired or replaced in a timely manner in order
to avoid further fence deterioration or damage.

Gates will be inspected for deterioration or damage and repaired or temporarily mended as
soon as practicable. Deteriorated gates will be repaired or replaced in a timely manner in
order to avoid further deterioration or damage. Locks will be inspected to ensure proper
operation. Evidence of tampering, forced entry, or deterioration will be reported to site
management. See Figure 1 for the location of gates.

Signs have been placed on gates and perimeter fencing at a spacing of no greater than 150
feet. These signs read as follows:
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NO TRESPASSING. RESTRICTED ACCESS.

NO TRASPASAR. NO ENTRADA.

Inspectors will check for missing, unreadable, vandalized, obstructed (by vegetation) or
damaged signs. Signs will be repaired or replaced if these conditions are found.

222 Cover

A site wide cover system has been constructed over the Brio Site. See Figure 3 for the
location and configuration of the cover. The cover system will be inspected during the
groundwater and DNAPL recovery and treatment inspections. Inspectors will report to site
management any evidence of damage by vehicular traffic, soil erosion, gullies, cracks,
burrowing animals, or slope failures. The cover will also be inspected for localized
settlement, ponding, distressed vegetation, and poor drainage. The cover design is presented
in Figure 7.

2.2.3 Site Drainage And Erosion Control

The drainage patterns for the Brio North and Brio South cover systems are shown in Figure
3. Ditches, roads between cover compartments, swales, and other drainage features will be
inspected for the ability to deliver runoff to the ditches and detention basins shown in Figure
3. The detention basins on Brio North and Brio South will be inspected for excessive
erosion, obstructed drainpipes, and excessive trash.

2.2.4 Barrier Wall

A vertical barrier wall system was constructed on Brio North and Brio South to isolate the
affected NSCZ groundwater and DNAPL from discharging into Mud Gully. The upper
surface of the barrier wall is located under the cover system and is therefore not visible for
inspection; however, the barrier wall alignment will be visually inspected for penetrations by
new utilities or other penetrations. Figure 3 shows the alignment of the barrier wall.

2.2.5 Groundwater/DNAPL Recovery and Treatment System

2.2.5.1 Water Treatment Plant - The water treatment plant (WTP) operating instructions
manual is incorporated by reference. The WTP is expected to remain active during
the post closure period. Inspection procedures contained in the manual will be
conducted.
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2.2.5.2 Groundwater Collection Hub Facilities - Cover compartments B, C, and D each have

a Hub Facility to separate free phase organics from groundwater prior to transfer to
the water treatment plant. Compartment A is piped to the Compartment C system
where water from both compartments is combined prior to separation. Figure 2
shows the location of each hub and the approximate location of the recovery system

piping.

Inspections of the hub facilities include the condition of the hub building, tanks, air
compressor, nitrogen system, gauges and level sensors, and piping.

2.2.5.3 Safety Relief Devices - The pressure relief devices in use at the Brio Site are safety

devices that do not contain instrumentation and do not require external operators. It
is necessary to establish an active program for inspection and maintenance to
demonstrate that they will operate when called upon in emergency situations.

Safety relief devices will be inspected annually to document operational readiness as
required by OSHA 29 CFR 1910 and API Recommended Practice 510 and 576. A
qualified company will perform these inspections.

2.2.5.4 Underground Utilities - Utilities servicing the groundwater and DNAPL recovery

systems are buried underground. The utility corridor will be inspected for leaks and
settlement.

2.2.5.5 Wells and Piezometers - NSCZ recovery wells located on the Brio Site (see Figure 2)

will be inspected for the condition of the protective casing, the concrete base,
protective posts (painted yellow if any), pumps, and discharge plumbing. Inspectors
will report any evidence of leaks, soil erosion, tampering, or damage.

NSCZ piezometers located on the Brio Site (see Figure 2) will be inspected for the
condition of the well heads and subsurface vaults.

The FFSZ monitoring wells located on the Brio site (see Figure 2) will be inspected
for the condition of the protective casing, the concrete base, protective posts (painted
yellow if any), cap, and lock. Inspectors will report any evidence of erosion,
tampering, or damaged, missing, or inoperative locks to management.
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2.2.6 Gas Recovery and Collection System

Inspection of the cover gas venting and collection system generally consists of evaluating
each compartment for VOC emissions for the first year of operation and inspecting the
piping, blower, and carbon canister system for proper operation and absence of leaks.

The compartments that pass the USEPA criteria for the first year will be valved off and the
pressure checked. Inspections of valved off compartments consist of inspecting piping and
gauges for signs of deterioration, leaks, and for proper operation. Figure 3 presents the
locations of the gas collection vents.

2277 Mud Gully

Improved sections of Mud Gully extend from 1100 feet north of Dixie Farm Road to Dixie
Farm road (refer to Figure 3). This section will be inspected for slope failure, excessive
debris, or anything that could impede flow in the channel. Harris County Flood Control will
be notified of conditions that could impede channel flow.

The NSCZ wells and associated utilities located within the cofferdam (refer to Figure 2) will
be inspected for damage.

2.3  REPORTING ACTIVITIES

The inspection checklists will be completed during the inspection activity (Appendix A)
noting any significant items of concern. The BSTF will review the findings and take
corrective action as necessary.

The inspection reports and pressure safety relief device inspection documents will be
maintained onsite. A summary of the inspections will be included in the Annual
Effectiveness Report.
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3.0 MAINTENANCE OVERVIEW/SCHEDULE

Routine maintenance activities are discussed in the following sections. Non-routine
maintenance activities will be conducted on an as-needed basis. Table 1-Brio Site Master
Schedule presents the maintenance activities and frequencies.

3.1  SITE MAINTENANCE
3.1.1 Site Perimeter Maintenance
A site-wide perimeter fence provides site security.

Fences are six feet tall and topped with three strands of barbed wire overhanging outwards.
Lockable gates are located at each point of entry to the site. Rusted portions of the fence or
gate will be repaired or replaced as necessary. Small tears in the chain link fabric can be
repaired or replaced by wire splicing. Broken wire, larger tears and missing sections of chain
link fabric will be replaced in fence panel lengths. Poles and top bars which are misaligned
or in poor condition will be straightened or replaced. Cross braces will be tightened as
necessary to keep gates plumb and square.

Gate hinges and all gate and monitoring well locks will be lubricated. Torn or damaged
access gates, gate hinges, and fencing will be repaired or replaced as necessary for site
security. Repair or replace any missing or damaged locks.

Signs are placed on gates and perimeter fencing at a spacing of no more than 150 feet.
Damaged, deteriorated, faded, unusable, and missing signs around the site will be repaired or
replaced as needed.

Brush, trees, and woody plants and vines will be removed within the site fence line. An
interior five-foot perimeter strip adjacent to the fence line will be mowed.

3.1.2 Onsite Access Roads

Continued maintenance of the onsite access roads is necessary for access to various areas of
the site. Repair options for the access roads will be determined at the time of repair.

3.1.3 Cover

To maintain the integrity, slope, and thickness of the cover system, soil will be added or
replaced as necessary. Cracking of the surface soil is expected and is not considered to be a
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defective cover. Site-wide vegetation will only be mowed as special conditions warrant.

The geosynthetic layers will be repaired if damaged. The cover design is presented in Figure
7.

Obstructions or debris that would impede water flow will be removed from the drainage
swales and discharge structures. Plant detritus will be cleared from drainage structures.
Blockage from ditches, drain pipes, gullies, and weirs will be cleared as needed.

3.1.4 Barrier Wall

The upper surface of the barrier wall is located under the cover system and is therefore not
visible for inspection. Should an extraordinary event occur that damages the integrity of the
barrier wall, then the damage will be repaired.

3.1.5 Groundwater/DNAPL Recovery and Treatment System

3.1.5.1 Water Treatment Plant - WTP maintenance is specified in the WTP operating
instructions manual.

3.1.5.2 Groundwater Collection Hub Facilities - Groundwater hub facility components will
be maintained according to manufacturer’s recommendations for pumps, tanks,
compressors, regulators, sensors, piping, and other components. The groundwater
hub facility as-built design and procedures are specified in the WTP operating
instructions manual.

Non-routine maintenance of groundwater and DNAPL recovery systems will be
performed on an as-needed basis according to manufacturer’s recommendations.
Deteriorated or damaged recovery system piping will be replaced as needed.

3.1.5.3 Maintenance of Safety Relief Devices-Safety relief devices will be maintained
according to manufacturer’s specifications. A qualified individual will perform the
maintenance.

3.1.5.4 Underground Ultilities - Utilities servicing the groundwater and DNAPL recovery
system are buried underground. Settlement along the route of these utilities will be
re-leveled with suitable soil. If a leak is detected, the leak will be mitigated. Soil that
is exposed to affected material will be removed and disposed offsite. Clean soil will
replace the removed soil in a manner that is consistent with the construction
compaction and shape.
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The underground utility as-builts are contained by reference in the WTP operating
instructions manual.

3.1.5.5 Wells and Piezometers - Maintenance of NSCZ recovery wells, NSCZ piezometers,
and FFSZ monitoring wells may include repair or replacement of damaged protective
casings, replacing missing locks, and repair or replacement of removed, destroyed, or
severely damaged protective posts. If the monitoring well becomes nonfunctional,
the well will be reconditioned. If the monitoring well cannot be reconditioned or is
damaged beyond repair, then the monitoring well will be replaced. Plans for
reconditioning or replacement will be developed on an as-needed basis. The USEPA
will be notified of the BSTF’s proposed well replacement plan.

Pumps, instrumentation and piping will be maintained according to the
manufacturer’s recommendations.

As-built records for the pumping equipment and utilities are contained by reference in
the WTP operating instructions manual,

As-built records for each NSCZ groundwater recovery well, DNAPL recovery well,
and piezometer are contained in Appendix D.

The FFSZ groundwater monitoring well construction reports are contained in
Appendix E.

3.1.6 Gas Recovery and Collection System

A gas collection system was installed as part of the cover construction. Refer to Figure 3 for
the location of the four gas collection compartments and vents. The concrete pads
surrounding the vents will be repaired as necessary. Maintenance of the venting system may
include repair or replacement of the vent pipe, adding additional soil due to erosion, and
repairing the geosynthetic liner.

3.1.6.1 Year One - Section 4.3 explains the operation of the gas collection system. The
operation of the gas collection system is divided into short-term and long-term
operation. The short-term operation will be performed during the first year. This
consists of an active recovery system connected to each gas collection compartment
that applies a low vacuum on the system. The air exiting the gas collection system
passes through at least two carbon canisters before being exhausted to the
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atmosphere. Piping, hoses, gauges, and carbon canisters will be replaced or repaired
upon signs of visible deterioration or malfunction.

3.1.6.2 Post Year One - The long-term operation of the gas collection system will be defined
at the completion of the Year One investigation.

3.1.7 Mud Gully

Harris County Flood Control District (HCFCD) is responsible for maintenance of Mud
Gully. HCFCD will be notified for areas needing repair as identified during inspection
activities in Section 2.2.7.

The NSCZ wells along Mud Gully will be maintained per Section 3.1.5.5.

3.1.8 Preventive Maintenance for Safety Equipment

Safety equipment used at the Brio Site will be maintained meet federal and state OSHA
regulations. The maintenance procedure is contained in the Worker Health and Safety Plan.

3.2 REPORTING ACTIVITIES

The site maintenance checklist (see Appendix B) will be completed as maintenance items are
accomplished. All maintenance reports and checklists will be maintained in the project files.

A summary of maintenance activities will be included in the Annual Effectiveness Report.
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4.0 OPERATIONS

41  GROUNDWATER RECOVERY AND TREATMENT SYSTEM

The purpose of NSCZ groundwater recovery at the Brio Site is to contain plume migration by
providing an inward groundwater gradient. The perimeter barrier wall provides additional
plume containment in the event of temporary groundwater recovery shutdown.

The leading front of a plume on Brio-South is outside of the barrier wall because of the
location of a major pipeline corridor. Active treatment of groundwater in this area will
consist of operating two groundwater recovery wells during normal working hours. A
groundwater discharge pipeline is connected to the Brio-South Hub Facility located on
Compartment D as described in Section 4.1.1.2 below. Section 5.3.2.1 describes the
monitoring activities of this plume.

Recovered groundwater is treated at an onsite water treatment plant (WTP) to meet USEPA
approved discharge standards and is then batch discharged to Mud Gully. This plan
describes batch processing. The Consent Decree allows for discharge into Mud Gully to be
continuous or batch (SOW Table 2-5).

4.1.1 Description and Operation of System Components

4.1.1.1 Recovery Wells and Piezometers - Groundwater recovery wells will be pumped at a
frequency and rate to maintain an inward gradient. Piezometers will be used to
monitor inward gradient (refer to Section 5.3.1).

4.1.1.2 Compartment A - Compartment A contains two NSCZ groundwater recovery wells.
These wells are piped into the Compartment C NSCZ groundwater recovery system
as presented in Figure 2.

4.1.1.3 Compartment B - Compartment B contains five NSCZ groundwater recovery wells
and 13 DNAPL recovery wells as presented in Figure 2. The NSCZ groundwater is
pumped to Hub Facility B where it is processed through a LNAPL/DNAPL/water
separator. The separator has a nitrogen sweep that is vented to the WTP vapor
treatment system. The water from the separator is pumped to the WTP for treatment.
The LNAPL and DNAPL are combined and pumped to the DNAPL storage tank in
the WTP Facility where it is stored until shipment offsite for disposal.

4.1.1.4 Compartment C - Compartment C contains five NSCZ groundwater recovery wells as
presented in Figure 2. Compartment C also receives water from Compartment A,
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Compartment D, and the South Plume. The NSCZ groundwater is pumped to Hub
Facility C where it is processed through a LNAPL/DNAPL/water separator. The
separator has a nitrogen blanket that is vented to the WTP vapor treatment system.
The water from the separator is pumped to the WTP for treatment. LNAPL and
DNAPL are combined and pumped to the DNAPL storage tank in the WTP area
where the fluids are stored until being shipped to an offsite facility for disposal.

4.1.1.5 Compartment D - Compartment D contains three NSCZ groundwater recovery wells.
Two wells located in the NSCZ groundwater plume that extends beyond the barrier
wall on Brio-South are piped to the Compartment D groundwater recovery system.
Figure 2 presents the locations of the Compartment D and South Plume wells. The
combined groundwater from Compartment D and the South Plume are pumped to the
Hub C Facility on Brio-North were it is combined with the groundwater from
Compartment A and Compartment C.

4.1.1.6 The Water Treatment Plant Facility - The WTP facility treats water recovered from
the NSCZ wells and rain/wash water from the sumps in the WTP facility. Water is
stored in tank T-212A prior to treatment. The water from T-212A is pumped to an air
stripper where the volatile organic compounds (VOCs) are removed.

The vapor phase stream from the air stripper is sent through the resin based extraction
unit (PURUS) where the VOCs are removed from the air stream and then condensed
and stored in the DNAPL tank T-218. Alternately, the VOC vapor phase stream can
be routed to a carbon and potassium permanganate scrubber where the VOCs are
adsorbed or oxidized.

The water phase stream is piped to two aqueous phase carbon vessels that are
connected in series where the semivolatile organic compounds (SVOCs) and
remaining VOCs are adsorbed.

The effluent from the aqueous phase carbon vessels is piped to one of three holding
tanks (T-213A, T-213B, or T-213 C). Treated water is held in these tanks until it is
sampled, tested, and passes the Brio Site discharge criteria.

4.1.2 Treated Water Sampling, Analytical Testing, and Discharge
4.1.2.1 Treated Water Sampling - Water sampling includes taking an eight point composite

sample from one of three treated water holding tanks. Refer to the Sampling and
Analysis/QAQC Plan in Appendix C for treated water sampling procedures.
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4.1.2.2 Treated Water Discharge Criteria and Approval Process - Table 2 presents the list of
required testing parameters and the discharge criteria. Treated water that passes the
discharge criteria can be discharged to Mud Gully. A record for each batch discharge
will be maintained in the site file. The discharge record consists of the analytical
results reported in the Brio-specific format shown in Figure 4 and the WTP Discharge
Form shown in Figure 5.

4.1.2.3 Schedule - Table 1-Brio Site Master Schedule presents the treated water discharge
schedule.

4.1.2.4 Reporting - A summary of treated water analytical results and discharge information
will be submitted to the USEPA in the Annual Effectiveness Report per Table 1.

42  DNAPL RECOVERY SYSTEM
42.1 DNAPL Recovery System Overview

An initial DNAPL Recovery Baseline Evaluation Study will be conducted following post
closure as outlined in Section 5.4.

Thirteen DNAPL recovery wells plus six groundwater recovery wells located around Pit J are
used to recover DNAPL during normal site work hours. Pumping from the DNAPL recovery
wells will be adjusted to establish an optimal pumping rate and schedule (see Section 5.4.2)
at Hub Facility B. DNAPL and groundwater are separated and the DNAPL will be pumped
to tank T-218 located at the WTP facility. DNAPL will be shipped to an offsite disposal
facility. Appendix G presents the DNAPL shipping procedures and forms.

The DNAPL Recovery Program Field Change Order 18 is contained in Appendix F.
4.2.2 DNAPL and Pit J Groundwater Recovery Wells

The locations of the 13 DNAPL wells and six groundwater recovery wells can be found in
Figure 2. The well construction reports are presented in Appendix D.

4.2.3 DNAPL Disposal Volume

The amount of DNAPL collected and disposed of is measured at both Tank T-218 and from
the disposal facility records.
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4.2.4 Reporting
A record will be maintained onsite that documents DNAPL collection and disposal volumes.

A summary of DNAPL collection and disposal will be submitted to the USEPA in the
Annual Effectiveness Report per Table 1.

Each DNAPL shipment will be reported to the Texas Commission on Environmental Quality
(TCEQ) per State regulations. Appendix G presents the DNAPL reporting procedure and
shipping forms.

4.2.5 Schedule

Table 1-Brio Site Master Schedule presents the DNAPL disposal and reporting frequency.
43 COVER COMPARTMENT GAS COLLECTION

4.3.1 Cover Compartment Gas Collection Overview

The cover is divided into compartments, based on water runoff considerations and the
relationship to former pit areas (refer to Figure 3). The cover installed over each
compartment has a gas collection layer, a surface vent, and gas collection system. The vent
system will be vacuum assisted during the First Year Baseline Testing Program and may be
closed off after the first year based on test results.

43.2 Pre-operations Pilot Study and Gas Collection System Design

The objectives of the pre-operations pilot study are as follows:

1. To identify the type of equipment necessary to perform the First Year
Baseline Testing Program

2. To develop the operating procedures to perform the First Year Baseline
Testing Program

3 To develop the VOC loading calculations used to compare the actual loading
to the established criteria located in Section 4.3.3.

4. To develop the closed vent maximum pressure criteria (or alternative).

s. Prepare a draft and final gas collection system design report (see Section
4.3.5)

Each compartment will undergo the pilot study prior to beginning the First Year Baseline
Testing Program. Each compartment can be tested individually or concurrently. The pilot
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study will conclude within the first three months of post-closure. The draft and final gas
treatment system design reports will be submitted to the USEPA for approval.

43.3 First Year Baseline Testing Program

Once the final gas treatment system design is approved by the USEPA, the First Year
Baseline Testing Program can begin.

The vent system will be manifolded to a treatment system(s). The treatment system(s) will,
at a minimum, consist of two carbon units in series. The airflow between the two carbon
units will be monitored, initially daily. Breakthrough is defined as a reading of 50 ppm
VOCs, in which case the spent carbon unit will be replaced by a fresh unit within 12 hours.
After startup, the monitoring frequency between the two carbon units will be adjusted to a
time period of no greater than one tenth (1/10) the expected carbon life.

An initial baseline monitoring of total VOC production on a compartment by compartment
basis will be carried out once the system is operational. The baseline monitoring consists of
one sample and flow measurement per month of VOCs, per compartment, for a minimum of
12 consecutive months. The amounts and types of VOCs recovered will be reported. Prior
to any compartment(s) being closed off, 12 months of such data will be presented supporting
the closing. (The initial baseline data may be used for this purpose.) Compartments which
generate less than 40 pounds per month of total VOCs may be valved off. For those
compartments which are valved off, a maximum pressure will be defined during the design to
determine when the closed off compartment must be reopened to the treatment system.

If the amount of VOCs in the air flow to the treatment system results in breakthrough of the
carbon units occurring more frequently than once (1) every ten (10) days, then a study
evaluating the efficiency of the VOC recovery and treatment system will be prepared. This
study evaluates: (1) changing the treatment capacity/method, or (2) increasing VOC recovery
through installation of vertical wells, whichever optimizes VOC recovery. This study
considers value engineering concepts, cost effectiveness, safety, VOC recovery rates, and the
short term and long term potential for creating emissions in the optimization process.

434 Long Term Monitoring and Collection System
Based on the findings of the first year baseline testing program, a long-term program for each

of the compartments will be developed. The long-term gas collection system as-built plans
and operations will be added to the Maintenance, Operations, and Monitoring Plan.
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4.3.5 Reporting

4.3.5.1 Draft Gas Treatment System Design - A draft Gas Treatment System Design will be
submitted after completing the pre-operations pilot study.

4.3.5.2 Final Gas Treatment System Design - After receipt of the USEPA’s comments on the
Draft Design, BSTF will submit a Final Design for USEPA approval. The USEPA’s
approval of the final design is required before initiating the implementation of the
First Year Baseline Testing Program. All Final Design documents will be approved
be a Professional Engineer registered in the State of Texas.”

Implementation of the First Year Baseline Testing Program will begin following
approval of the Final Design by the USEPA.

4.3.5.3 Completion Report — The USEPA will be notified upon completion of First Year
Baseline Testing Program. A Completion Report will be prepared which documents
the physical construction of the system. The Completion Report will include, as
appropriate, data collected during the implementation phase and documentation of
compliance with the terms of the QA/QC plan, and a certification from a Professional
Engineer registered in the State of Texas that the work has been completed in
compliance with the terms of the Gas Treatment System Design.

4.3.5.4 Long-term Reports - The long-term monitoring and collection reporting will be
scheduled in the future.

44  AREAS REGULATED FOR VINYL CHLORIDE
4.4.1 Regulated Areas and Signs

All facilities that contain affected groundwater, DNAPL, or vinyl chloride vapors will be
considered regulated areas per 29 CFR 1910.1017 and will be marked with signs that read:

CONTAMINATED WITH VINYL CHLOIRIDE
CANCER-SUSPECT AGENT

4.4.2 Reporting

Reports will be made to the OSHA Area Director not later than one month following the
establishment of a regulated area. Any change to a regulated area will be reported within 15
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days of the change. The reports will contain information required by 29 CFR 1910.1017.
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5.0 MONITORING
51 AIR
5.1.1 Routine Air Monitoring

Air quality monitoring will be conducted at active site areas including, but not limited to,
roadways, decontamination areas, site construction areas, or release areas (known or
suspected spills, leaking pipes or vessels, or odors), and other areas where work activities
may present a potential for particulate or volatile emissions. Measurements above
background levels for organic vapors or dust will be reported to site management. Tables 3A
and 3B present the action levels and required responses for VOC and dust releases. Air
monitoring results will be maintained onsite.

A hand held organic vapor meter (OVM) will be used to conduct routine air monitoring for

VOCs. The OVM may have a photoionization detector (PID) or flame ionization detector
(FID).

A hand held dust monitor will be used to conduct routine air monitoring for dust.

Appendix C presents the routine air monitoring procedures.

5.1.2 Event Based Fence Line Air Monitoring

Site management may authorize fence line monitoring when events onsite occur that cause
handheld monitoring results to exceed the criteria listed in Table 3A. In general, the
procedure calls for a SUMMA canister to be deployed downwind of the event at the fence
line. The SUMMA canister collects air for a 24-hour period. The SUMMA canister will be
sent to a laboratory for testing for site constituents. The results will be compared to the Brio
Site Fence Line Ambient Air Quality Standards (FLAAQS) shown in Table 3C.

Appendix C presents the event based fence line air monitoring procedure.

5.1.3 Scheduled Fence Line Air Monitoring

The scheduled fence line air monitoring consists of concurrently collecting six 24-hour
samples at the site perimeter. Figure 6 shows the locations of the air monitoring sample
points. After the sample period is complete, the canisters will be sent to a laboratory to be
analyzed for site constituents. Results will be compared to FLAAQS shown in Table 3C.
Appendix C presents the scheduled fence line air monitoring procedure.
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5.14 Reporting

Routine air monitoring will be summarized in the Annual Effectiveness Report to the
USEPA.

Event based fence line air monitoring results will be reported to the USEPA following receipt

and validation of laboratory data and will be summarized in the Annual Effectiveness Report
(see Section 6).

The USEPA will be notified if any of the scheduled fence line air monitoring results exceed
the FLAAQS as soon as the laboratory reports are validated. These results also appear in the
Annual Effectiveness Report to the USEPA. If the FLAAQS are not exceeded for a given
sampling event, then the results will only included in the Annual Effectiveness Report to the

USEPA.
5.1.5 Schedule

Routine, event based, and scheduled fence line air monitoring is presented in the Brio Site
Master Schedule in Table 1.

52  SURFACE WATER QUALITY

5.2.1 Surface Water Quality Monitoring Overview

The surface water quality in Mud Gully and Clear Creek represents one measure of the
effectiveness of the remedy to contain onsite affected material. Surface water will be
sampled at locations defined in Section 5.2.2 and as scheduled in Section 5.2.7.

5.2.2 Sampling Locations and Procedures

Surface water samples will be collected in Mud Gully at sampling locations SW-1, SW-13
and SW-16. A surface water sample will be collected in Clear Creek (SW-21) at
approximately 100 yards down stream of the confluence of Mud Gully and Clear Creek.
Surface water sampling locations are shown on Figure 3. Surface water sampling procedures
are found in Appendix C.

5.2.3 Analytical Testing

Surface water samples will be tested for TCL volatile compounds using USEPA methods
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having detection limits that allow an adequate level of detection at the BSTF Surface Water
Quality Goals contained in Section 5.2.4.

5.2.4 Surface Water Performance Standards

Table 4 presents the Mud Gully and Clear Creek Surface Water Performance Standards from
the Consent Decree.

5.2.5 BSTF Surface Water Quality Goals

Table 4 presents the BSTF Surface Water Quality Goals. Surface water monitoring results
will be compared to these levels only for informational purposes as mentioned in the USEPA
2003 Five-Year Review Report. The Surface Water Performance Standards (see Section
5.2.4) are the sole criteria used for compliance.

5.2.6 Reporting
Surface water quality data will be included in the Annual Effectiveness Report.

If the results of a sample event exceed the BSTF Surface Water Performance Standards
(presented in Table 4), a report will be prepared and sent to the USEPA.

All surface water quality reporting will contain the following elements:
e Tabulated post-closure analytical data from each sample location
A figure showing the sample locations
e A comparison of measured surface water quality to the Surface Water Performance

Standards (presented in Table 4) for both Mud Gully and Clear Creek.

5.2.7 Schedule

Table 1 presents the Brio Site Master Schedule for the surface water sampling and reporting
frequencies.

53  GROUNDWATER
5.3.1 NSCZ Plume Management Within the Barrier Wall

Recovery wells screened in the NSCZ are used to maintain an inward groundwater gradient
toward the plumes within the barrier wall. Piezometers have been strategically located for
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the measurement of NSCZ groundwater elevations. Figure 2 shows the location of the
recovery wells and piezometers. The Sampling and Analysis Plan and Quality
Assurance/Quality Control Plan located in Appendix C presents the field form used to record
the groundwater elevation at each of the piezometers.

During the first year of groundwater recovery activities, NSCZ groundwater elevation data
will be obtained and used to assess inward gradient patterns. A separate report will be
submitted to the USEPA that presents the data, gradient patterns, and a plan for future
compliance monitoring.

NSCZ recovery wells may be abandoned if the groundwater quality meets the Consent
Decree Groundwater Performance Standards found in Table 5. This plan currently does not
include analytical testing of the NSCZ. A separate abandonment plan will be submitted to
the USEPA when the BSTF modifies the plan to include analytical testing and the results
meet the Groundwater Performance Standards.

5.3.2 NSCZ Plume Management Qutside of the Barrier Wall

5.3.2.1 South Plume — The groundwater barrier wall constructed around Brio-South
contained most of the groundwater plume and its source material. However, because
of the location of a major pipeline corridor, the barrier wall does not encompass the
leading front of the plume. This groundwater plume (termed South Plume) moves
slowly (approximately 40 feet per year) and ultimately discharges to Mud Gully.
Surface water quality in Mud Gully in the immediate area of the plume discharge has
not been adversely impacted as defined by the regulatory standards. However, the
Consent Decree requires active treatment for any plume having concentrations above
the Groundwater Performance Standards (see Table 5).

Active treatment of the South Plume consists of operating two groundwater recovery
wells located within the plume as described in Section 4.1. The two well recovery
system will be evaluated after one year of operation. There will be no gradient
control monitoring or flow monitoring required in this area. If the surface water
quality in this area degrades or approaches the compliance standards, additional
measures will be implemented as approved by the USEPA.

5.3.2.2 Cofferdam Plume Management System — The Cofferdam Plume Management System
consists of a subsurface sheet pile barrier wall. The barrier wall has been shown to be
effective as a barrier to the NCSZ plume. The surface water analytical results are
comparable to the results obtained when the plume was managed using continuously
pumped NSCZ groundwater wells prior to the installation of the cofferdam.
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The six NSCZ groundwater wells (BRW-1, BRW-2, BRW-3, BRW-4, BRW-5, and
BMW-7A-1) within the cofferdam are former groundwater recovery wells. At least
one well will be configured for pumping operations, should pumping be necessary, to
maintain compliance with the Surface Water Performance Standards. This well is
referred to as CO5 GW. Trends in surface water analytical data may be used to assess
an operating schedule (if any) for pumping these wells. The well locations are
presented in Figure 2A.

5.3.3 FFSZ Groundwater Quality Monitoring

A five well groundwater monitoring system is maintained in the FFSZ. The five FFSZ
groundwater monitoring well locations are shown in Figure 2. The wells (BWM-1B, BMW-
2B, BMW-3B, BMW-18B, and DMW-52B) are screened in the upper portion of the FFSZ.
Appendix E presents the groundwater monitoring well installation logs.

The FFSZ groundwater has been sampled annually and analyzed for volatile organic
compounds (VOC). Previous sampling data support the annual sampling frequency. The
results of VOC analyses will be used as an indicator of the possibility of site constituents
reaching the FFSZ. Groundwater sampling procedures are presented in Appendix C.

Laboratories will use USEPA drinking water method 524 to analyze the FFSZ groundwater
for drinking water VOC constituents. The analytical results will be compared to the USEPA
drinking water Maximum Contaminant Levels (MCL) as applicable. The drinking water
VOC constituent list and associated MCLs are found in Table 6.

If a monitored VOC constituent exceeds its respective MCL for a single monitoring event in
wells BWM-1B, BMW-2B, BMW-3B, or BMW-18B, the affected wells will be analyzed for
both drinking water VOCs and drinking water semivolatile compounds (SVOC) at the next
annual event. SVOC monitoring ceases when SVOC MCLs are not exceeded. DMW-52B
groundwater has been tested for and does not contain SVOCs, therefore, this well will not be
scheduled for SVOC analysis if any drinking water VOC MCL is exceeded. The SVOC
MCLs are found in Table 6.

If any of the five wells have monitored constituents that exceed the respective MCL for two
consecutive monitoring periods, a proposal evaluating the likely cause for the presence of the
compound and a proposal of relevant response actions will be sent to the USEPA within 60
days of completion of the validation report.
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If all five wells in the monitoring system show no monitored compounds above MCLs for a
period of five consecutive years, a petition may be submitted for USEPA review which
describes the performance of the monitoring system and request approval to modify or
terminate the monitoring program.

53.4 REPORTING

A Groundwater Monitoring Report combining the NSCZ gradient control data and the FFSZ
water quality data will be included in the Annual Effectiveness Report. The Groundwater
Monitoring Report includes:

NSCZ gradient control data

A list of the FFSZ wells sampled

Current and historical tabulated FFSZ analytical results
A comparison of the FFSZ results to the MCLs

A figure showing FFSZ and NSCZ well locations
Field sampling log sheets

Data validation report

Conclusions and recommendations (if required)

e & & © @ @ & @

An individual report will be sent to the USEPA if any of the MCLs are exceeded in the FFSZ
water quality data. The report will be sent upon completion of data validation and will
include the following:

A list of the FFSZ wells sampled

Current and historical tabulated FFSZ analytical results
A comparison of the FFSZ results to the MCLs

Field sampling log sheets

Data validation report

Conclusions and recommendations

5.3.5 Schedule

Table 1-Brio Site Master Schedule presents the sampling frequency.
54  DNAPL

5.4.1 Summary of Post-Closure DNAPL Recovery Program

The post-closure DNAPL recovery plan encompasses the following elements:
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¢ Maintain the same well abandonment criteria for the 13 DNAPL recovery wells as the
pre-closure program. Section 10.3 reiterates the same well abandonment procedure

» Install thirteen 2-inch replacement wells at the original piezometer locations to optimize
DNAPL production based on proven DNAPL recovery performance. The 13 preclosure
DNAPL piezometers (piezometer numbers: 13, 14, 21, 22, 23, 29, 30, 31, 37, 38, 39, 45,
and 46) were replaced with 13 DNAPL wells (B0O1DW, B02DW, B03DW, B04DW,
B05DW, BO6DW, BO7DW, BOSDW, B0O9DW, B10DW, B11DW, B12DW, and
B13DW) respectively. Figure 2 shows the location of the 13 installed DNAPL recovery
wells.

e Install six fully penetrating NSCZ groundwater recovery wells in the Pit J area to assist in
DNAPL recovery. Groundwater recovery wells (BOIGW, B02GW, BO3GW, B0O4GW,
BO5GW, and C02GW) were installed as shown in Figure 2.

e Install suitable pumps to recover DNAPL. Positive displacement pumps have been
installed at each of the replacement DNAPL recovery wells to provide the necessary
pumping capacity.

542 DNAPL Recovery Baseline Evaluation Study

Two goals of this study are to:

e Compare the DNAPL production rates of the post-closure recovery wells to the pre-
closure piezometer well rates.

e Establish the optimal pumping rate and schedule for each of the new DNAPL wells.
The baseline evaluation process for the 13 DNAPL wells is defined below:

1. Pump test each well at various DNAPL recovery rates to establish the optimal
pump rate and schedule.

2. Initiate DNAPL recovery during normal work schedule (M-F 8 AM-3 PM)
once the optimal rate and schedule has been defined.

3 Pump test each well one-day per month for 12 months.

4. Estimate the monthly production of each well from each pump test data set.

5 Compare the production rates of pre-closure piezometers to the post-closure
wells.

6. Submit the DNAPL Recovery Baseline Evaluation Report to the USEPA.
5.4.3 DNAPL Recovery Well Abandonment Process

The following process is used to identify DNAPL wells that are considered nonproductive
and should be considered for abandonment.
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1. Wells that produce less than six gallons of DNAPL per month — inform the

USEPA.

2. Allow the well to rest for one month.

3. Perform a five-day (minimum 30-hour) pump test.

4. If DNAPL recovery is less than 1.5 gallons, allow the well to rest for six
months.

5. Perform a five-day (minimum 30-hour) pump test.

6. If DNAPL recovery is less than 1.5 gallons, submit a request for abandonment
to the USEPA.

7. Abandon the well after site management has received approval from the
USEPA.

8. A plugging and abandonment report will be prepared once the well has been
abandoned.

Wells will be abandoned in accordance with state guidelines.
5.4.4 Reporting
A report(s) will be sent to the USEPA covering:

e DNAPL Recovery Baseline Evaluation Study (included in Annual Effectiveness Report )
DNAPL Recovery Well Abandonment Report

54.5 Schedule

The Baseline Evaluation Study and DNAPL Recover Well Abandonment report(s) are
scheduled as shown in Table 1.
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6.0 ANNUAL EFFECTIVENESS REPORT

The Annual Effectiveness Report will be submitted annually, starting one year into the post-
closure period.

The goal of the Annual Effectiveness Report is to evaluate the long-term performance of the
remedy. In addition, this report fulfills the requirements for Quality Assurance Reports and
periodic update reports. The report will contain the following elements:

1.

2
3.

g0 5% A o

Verification that site conditions have not changed and that there has been no land use or
development that may affect the remedial action.

Recommendations for modifying the Post-Closure MOM Plan.

A summary the findings of the monitoring activities (surface water, FFSZ groundwater,
NSCZ groundwater gradient control, water treatment plant discharge, air monitoring, and
DNAPL recovery performance)

A comparison of the media performance to compliance performance standards

A summary of field and analytical quality data

A summary of health and safety statistics/incidences

A summary of emergency actions

Note worthy items of EPA interest

The following information will be used to prepare the Annual Effectiveness Report:

e © & & o & © o © ¢ & & o

Site Inspections (BSTF files)

Site Maintenance Check Lists (BSTF files)

Surface Water Quality (BSTF reports)

DNAPL Collection and Disposal (BSTF reports)
DNAPL Recovery Baseline Evaluation (BSTF reports)
DNAPL Recovery Well Abandonment (for each well(s) abandoned) (BSTF reports)
Routine Air Monitoring (BSTF files)

Event Based Fence Line Air Monitoring (BSTF reports)
Semiannual Fence Line Air Monitoring (BSTF reports)
NSCZ Groundwater Gradient Control Data (BSTF files)
FFSZ Groundwater Quality Report (BSTF reports)
WTP Discharge Water Quality Data (BSTF files)

Cover Gas Collection Results (BSTF files)
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7.0 OTHER SITE PLANS
7.1  WORKER HEALTH AND SAFETY

All post closure activities shall be in accordance with CFR 1910.120 Hazardous Waste
Operations and Emergency Response.

It is the BSTF’s policy to do everything reasonable to protect personnel, property, and the
public from the results of accidents. The Worker Health and Safety Plan contains standard
operating procedures for potentially hazardous activities.

The Worker Health and Safety Plan is a separate document.

7.2 SPILL AND VOLATILE EMISSIONS RELEASE CONTINGENCY/
EMERGENCY NOTIFICATION PLAN

The purpose of the Spill and Volatile Emissions Release Contingency / Emergency
Notification Plan (SVERCP/ENP) is to provide procedures for coordinated response by site
personnel and outside agencies to spills, volatile emission releases, or accidental discharges
of hazardous materials. The plan covers these events whether onsite or offsite, into the air,
soils, or waters adjacent to the site, and roadways over which waste material is to be
transported. The response will be directed to protect the environment and public health and
welfare.

It is also the purpose of the plan to outline methods by which spills and accidental discharges
will be reported to Federal and State agencies that have regulatory responsibility over
activities and/or facilities involved in spills and accidental discharges.

The Spill and Volatile Emissions Release Contingency / Emergency Notification Plan is a
separate document.

73  COMMUNITY RELATIONS PLAN

The BSTF has developed a Community Relations Plan that has been approved by the
USEPA. The Community Relations Plan includes maintaining a public repository where
copies of Brio Site Annual Effectiveness Reports (Section 6.0) will be maintained. The
Community Relations Plan is contained in Appendix H.
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BRIO SITE TASK FORCE
MAINTENANCE, OPERATIONS, AND MONITORING PLAN
TABLE 1
BRIO SITE MASTER SCHEDULE
Q 5
% = z 3 3 = = | & Z
= = Z ~ Z = = > 9
ACTIVITY = = = = = Z =5 =
s | = | E | E|E| & | 2 |E 5
Z - > e S | ®
- 3
Inspections 2.0
Roads, Gates, Fences, Signs 2.2:1 X
NSCZ Recovery Wells and Piezometers | 2.2.5.4 X
FFSZ Monitor Wells 2.2.54 X
Cover 2.2.2 X
Site Drainage and Erosion Control SR X
Barrier Wall 2.2.4 X
Water Treatment Plant 2.2.5.1 X
Groundwater Collection Hub Facilities 2.2.5.2 X
Safety Relief Devices 2253 X
Underground Utilities 2.2.54 X
Gas Recover and Collection System Yr. 1 | 2.2.6 X
Mud Gully 2.2.7 X
Site Safety Inspections 2.2 X

Rev. 0
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BRIO SITE TASK FORCE
MAINTENANCE, OPERATIONS, AND MONITORING PLAN

BRIO SITE MASTER SCHEDULE

TABLE 1 (Continued)

Q &
5 o z B S = = Z
Q > = Z = Z E z S
ACTIVITY = = = = S & 520 =
=) e = > Z = 5.
Z < & E = = S
= e
Maintenance 3.0
Onsite Access Roads 3.12 X
NSCZ Recovery Wells and Piezometers | 3.1.5.5 X
FFSZ Monitor Wells 3.1.5.5 X
Cover 3.1.3 X
Barrier Wall 3.1.4 X
Water Treatment Plant 3.1.5.1 X
Groundwater Collection Hub Facilities 3:1.5.2 X
Safety Relief Devices 3.1.53 X
Underground Utilities 3.154 X
Gas Recover and Collection System Yr. 1 | 3.1.6.1 X
gis lRecover and Collection System Post 3162 X
Mud Gully 3.1.7 X
Safety Equipment 3.1.8 X
Rev. 0 29
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MAINTENANCE, OPERATIONS, AND MONITORING PLAN

BRIO SITE TASK FORCE

TABLE 1 (Continued)
BRIO SITE MASTER SCHEDULE

= =
= = ’
% = = S > = = | & Z
ACTIVITY = = s = 5 = % Sk | =
> =
> “ ~ > £ 3 g | e o
< =
Operations and Monitoring 4.0-5.0
Treated Water Sampling 4.1.2 X
Gas Recover and Collection System Yr. 1 | 4.3.3 Per | Pilot Study | Results
3?3 1Recc:)vf:r and Collection System Post 43.4 Per | Ve 1 Results
Routine Air Monitoring 5.1.1 X
Event Based Air Monitoring 5.12 X
Scheduled Fence Line Air Monitoring 513 X
Surface Water Sampling 8.2 X
NSCZ Gradient Control Monitoring gg; X
FFSZ Groundwater Sampling 533 X
; ; 1* year
DNAPL Recovery Baseline Evaluation 549 for 12
Study
months
DNAPL Recovery 4.2 X
DNAPL Disposal 42.1 X
Rev. 0 30
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BRIO SITE TASK FORCE
MAINTENANCE, OPERATIONS, AND MONITORING PLAN

TABLE 1 (Continued)
BRIO SITE MASTER SCHEDULE

= | € 2
= S z S) E % = = Z
ACTIVITY 9 3 E Z z z % = > E
o) =

S " < > E = > o @
Reporting 2.0-6.0
Inspection 2.3 X (AER)
Maintenance 3.2.7 (AER) X
Cover Compartment Gas Collection 434 (AER)
All Air Monitoring 5.1.4 X (AER) X 1,2,3
Surface Water 5.2.6 (AER) 4
WTP Discharge Water Quality 4124 (AER) 1
NSCZ Gradient Control Monitoring 533 (AER)
FFSZ Groundwater Monitoring 333 (AER) 5
DNAPL Baseline Evaluation 5.4.2 ~ (AER) X
DNAPL Recovery System 4.2.4 (AER) X 6
DNAPL Recovery Well Abandon. Report 5.4.4 (AER) X
Areas Regulated for Vinyl Chloride 442 X 7
Annual Effectiveness Report (AER) 6.3 X
Emergency Notification 72 (AER) X

Routine reports filed onsite. Results summarized in AER

Event based air monitoring report sent to USEPA after data validation. Results summarized in AER

Scheduled air monitoring - if FLAAQS are exceeded, report to USEPA after data validation - otherwise full report in AER
If Surface Water Performance Standards are exceeded, report to USEPA after data validation - otherwise full report in AER
If MCLs are exceeded, report to USEPA after data validation - otherwise full report in AER

A report/manifest will be sent to the Texas Commission on Environmental Quality (TCEQ) for each DNAPL shipment

. Report to OSHA Area Director within one month following the establishment of a regulated area. As needed thereafter

N AW~
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BRIO SITE TASK FORCE

MAINTENANCE, OPERATIONS, AND MONITORING PLAN

TABLE 2
TREATED WATER DISCHARGE CRITERIA
PARAMETER DISCHARGE PQL
LIMIT (mg/l)
(mg/)

General Chemistry
pH 6.0-9.0 (units) n/a
BOD 81 5
COD 568 20
Sulfur (Sulfide) 0.6 0.2
Phosphorus < 0.1
Ammonia as N 23 4
0il and Grease 31 10
Phenolics 0.7 0.2
TSS 62 5
Metals
Copper 0.093 0.010
Volatiles
1, 1, 2-Trichloroethane 0.054 0.010
1, 2-Dichloroethane 0.211 0.010
Vinyl Chloride 0.268 0.010
Methylene Chloride 0.089 0.010
Semivolatiles
Bis(2-chloroethyl)ether 0.757 0.020
Total Carcinogenic PNAs' 0.350 (total) 0.020 (each)
Total Noncarcinogenic PNAs” 0.470 (total) 0.020 (each)

Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Indeno(1,2,3,c,d)pyrene

2. Acenaphthene
Anthracene
Chrysene
Fluoranthene
Fluorene
Naphthalene
Phenanthrene
Pyrene

Rev. 0
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BRIO SITE TASK FORCE

MAINTENANCE, OPERATIONS, AND MONITORING PLAN

TABLE 3A
VOLATILE EMISSION RESPONSE
LOCATION ACTION LEVEL RESPONSE *

Immediate Work or 5 muab' above background for Mitigate release and notify
Release Area 15 seconds’ project manager
Immediate Work or 1 muab above background for 1 | Mitigate release and notify
Release Area minute’ project manager
Fence Line 1 muab above background for 5 | Mitigate release and notify

minutes’ project manager

o

muab = measurement unit above background.
WHASP Section 4.1.3.

Sk

ROP AQMS Performance Criteria Table 5 and the Spill/Volatile Emission Release.
Contingency Plan and Emergency Notification Plan (SVERCP/ENP) Section 4.2.3.

4. Mitigation per WHASP and SVRCP/ENP procedures.

TABLE 3B

DUST EMISSION RESPONSE

ACTION LEVEL

RESPONSE

5 mg/m° sustained for 60 seconds ' | Mitigate release

fa—

1/2 the ACGIH TLV of 10 mg/m® - WHASP Section 4.2.1

2: Corrective action is at the direction of the project manager, health and safety
administrator, site construction manager, or quality assurance officer.

TABLE 3C
FENCELINE AMBIENT AIR QUALITY STANDARDS
(FLAAQS)
COMPOUND FLAAQS
' (24-HOUR AVERAGE-ppb)

Benzene 50

1, 2-Dichloroethane (Ethylene Dichloride) 200

Methylene Chloride 1100

1, 1, 2-Trichloroethane 656

Vinyl Chloride 690

Rev. 0 33
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BRIO SITE TASK FORCE
MAINTENANCE, OPERATIONS, AND MONITORING PLAN

TABLE 4
SURFACE WATER PERFORMANCE STANDARDS
AND QUALITY GOALS
SURFACE WATER BSTF SURFACE WATER
PERFORMANCE QUALITY GOALS*
STANDARDS
Compound Mud Gully Clear Creek Mud Gully Clear Creek
(ug/1) (/D) (ug/ 1) (ug/1)
1, 1, 2-Trichloroethane 4,180 41.8 3020 302
1, 2-Dichloroethane 20,000 1,794 739 73.9
1, 1-Dichloroethene 8,740 87.4 584 5.84
Vinyl Chloride 9,450 94.5 4150 415

*These levels are based on the Texas Commission on Environmental Quality (TCEQ) surface
water quality standards as adopted in August 2002, and based on calculations presented in the

Texas Total Maximum Daily Load (TMDL) Program.

Rev. 0
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BRIO SITE TASK FORCE
MAINTENANCE, OPERATIONS, AND MONITORING PLAN

TABLE 5
NSCZ GROUNDWATER
PERFORMANCE STANDARDS
PARAMETER CRITERIA (mg/1)
1, 1, 2-Trichloroethane 4.18
1, 2-Dichloroethane 20.00
1, 1-Dichloroethene 8.74
Vinyl Chloride 9.45
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BRIO SITE TASK FORCE
MAINTENANCE, OPERATIONS, AND MONITORING PLAN

TABLE 6
FFSZ GROUNDWATER DRINKING WATER LIST AND
MAXIMUM CONTAMINANT LEVELS (MCL)

DRINKING WATER MCL
VOLATILE LIST (ng/ 1)
Benzene 5
Carbon Tetrachloride 5
Chlorobenzene 100
1, 2-Dichlorobenzene (o-dichlorobenzene) 600
1, 4-Dichlorobenzene (p-dichlorobenzene) 75
1, 2-Dichloroethane 5
1, 1-Dichloroethene 7
cis-1, 2-Dichloroethene 70
trans-1, 2-Dichloroethene 100
Methylene Chloride (Dichloromethane) 5
1, 2-Dichloropropane 5
Ethylbenzene 700
Styrene 100
Tetrachloroethene 5
Toluene 1000
1, 2, 4-Trichlorobenzene 70
1, 1, 1-Trichloroethane 200
1, 1, 2-Trichloroethane 5
Trichloroethene 5
Vinyl Chloride 2
Xylenes (Total) 10000
Total trihalomethanes (TTHMs) * 100

* Total trihalomethanes = Chloroform, Bromodichloromethane,
Bromoform, and Dibromochloromethane

Rev. 0
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BRIO SITE TASK FORCE

MAINTENANCE, OPERATIONS, AND MONITORING PLAN

TABLE 6 (Continued)
DRINKING WATER MCL
SEMIVOLATILE LIST ' (ug/h
Benzo(a)pyrene (PAHs) 0.2
bis(2-Ethylhexyl)phthalate 6
Hexachlorobenzene 1
Hexachlorocyclopentadiene 50
Pentachlorophenol 1

L. Excluding pesticides, herbicides, and PCBs
2. Also known as di(2-Ethylhexyl)phthalate
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2. WELL AND PIEZOMETER INSTALLATION WILL TAKE PLACE
BETWEEN, THE ‘RDUGH -

.‘\

;
?
g
§
3

CONSTRUCTION WILL OCCUR- AFTER COVER PLACEMENT.
3. GROUND SURFACE CONTOURS REFLECT THE ROUGH
GRADING

\
xf-_-x——-x,-—_-u:_;-;x

4. COLLECTION/TRANSFER TRENCHES SHOWN
REPRESENT THE GENERAL ALIGNMENT RELATED TO THE
WELLS, HUB FACILITIES AND THE WTP PLANT. DETALED
WGIHNG IS INCLUDED ON ORAWINGS P4—13

5. DRILL CUTTINGS SHALL BE COLLECTED AND STABILIZED
WOTH FLYASH OR PORTLAMD CEMENT UNTIL A FIRM TO
STIFF_ CONSISTENCY IS REACHED, THE BSTF WILL
IDENTIFY STOCKPILE AREAS (WITHIN THE VERTICAL
BARRIER WALL) FOR PLACEMENT OF STABILUZED DRILL
CUTTINGS. .

6. CAP WELLS AT COMPLETION OF RNSTALLATION AND WELL
DEVELOPMENT ACTIVITIES. WELLS SHALL REMAIN CAPPED

UNTIL COLLECTION PUMPS ARE INSTALLED.
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eremensmesneeceee EXISTING SHEET PILE WALL
—a— s OVERHEAD UTILTY LINES
————r=— SWHT FIBER TRANSMISSION LINE
WATER UNE :
—_—— COLLECTION/TRANSFER PIPING TRENCH
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\ —31 /—mmﬂ' Py BMW-3B I UNDERGROUND COMDUIT
" 2 Ve e Res o x C O smucrmes
e -] X
5 ~— — & : = - PIEZOMETERS
Y % e - g— g—— * o — =S
e e e e e e 2 4 GROUNDWATER COLLECTION WELLS
: = == = i 3 T DIRE FARd RSAD
” - E : A DNAPL COLLECTION WELLS
MATCH LINE (CENTERLINE DIXIE FARM ROAD) SEE SHEET P4-04
3 = HUB FACILITY
" : i _q} FFSZ GROUNDWATER MONITORING
HUS A - HueB HUB 8 (CONTD) | HUBC WELLS
COORDINATES : . COORDINATES 10 No DESCRIPTION COORDINATES : COOROINATES : > :
; - ] : 1D No. DESCRIPTION :
10 No. DESCRIPTION [ e 103 DESCRIPTION  |"XGRTHING | _EASTING ) NORTHING | EASTING NORTHING | EASTING | - j L;,, R —l ARRAY
F HUB A | NE CORNER OF BLOG | 65128231 | 3,206,582.05 HUB 8 | NE CORNER OF BLDG | 651,911.28 | 3,207.040.21 BOIDW | DNAPL WELL 651914.58 | 3206913.28 HUB C | NE CORNER OF BLDG | 651,626.34 | 3,207,183.13 !
HUB A | SW CORNER OF BLDG | 651,248.43 | 3,206,591.06 HUB B | SW CORNER OF 8LDG | 651,87441 | 3,207,038.55 BO4OW | DNAPL WELL 851971.60 | 3206963.25 HUB ¢ |SW CORNER OF BLDG | 651,502.46 | 3,207,185.13 :
i DICW | GW WELL 651,153.28 | 3,206,457.53 BOIGW | GW WELL 651,831.75 | 3,206,623.47 B0SDW | DNAPL WELL 652027.43 | 3207013.38 CO16W [ oW WELL 651,246.54 | 3,207,080.20
£ ADZGW | oW WELL §51,518.18 | 3,206,486.45 BO2CW | GW WELL 652,043.95 | 3,206,833.31 B0SOW | ONAPL WELL 531836.63 | 320694391 CO2GW__ | GW WELL 650,970.08 | 3.207,114.35
i AD1PZ PIEZOMETER §51,21871 | 3,206.268.55 BOIGW | GW WELL | eso,030.88 | 3,207,081.28 B07DW | ONAPL WELL 65120142 | 3208897.58 CO3GW | GW WELL 651,246.54 | 3,207,080.20
3 ADZFZ PIEZOMETER 651,257.00 | 3,206,453.82 BOGW | GW WELL €52,131.90 | 3,207,285.10 B0SOW | onAPL waLL 651347.37 | 3207045.18 coscW [ ow WELL 650,970.08 | 3,207,114.35
§ BOSGW | GW WELL 651,841,538 | 3,207,175.51 BOIOW | DNAPL WELL 85170450 | 3206942.32 COSGW | GW WELL 650,855.13 | 3,206,883.52
H B01PZ | PIEZOMETER §52,044.26 | 3.205,587.20 5100W | DNAPL WELL 65175826 | 3106974.10 CO1PZ | PIEZOMETER 551,729.17 [ 3,207,101.85
} 802°Z | PIEZOMETER 651,944.23 | 3,206,687.84 B11DW | DNAPL WELL 651798.24 | 3207005.81 CO2PZ | PIEZOMETER 651,698.00 | 3,207.248.01 \
i BOIPZ | PIEZOMETER 652,406.69 | 3.207,227.16 D120W | DNAPL WELL 651681.51 | 3207005.14 CO3FZ | PIEZOMETER £51,866.89 | 5,207,385.33 | - ¢ = =
£
£ BO4PZ | PIEZOMETER : §52,312.10 | 3,207,209.84 B130W | DNAPL WELL 851736.50 | 3207054.41 C04PZ | PIEZOMETER 851,114.30 | 3,206,992.18 SORE A TEET.
ég BOSPZ | PIEZOMETER 552,216.25 | 3,207.196.10 . > COSPZ | PIEZOMETER 651,123.49 | 3,207,187.37
£ BOIOW DHAPL WELL " | 651,925.14 | 3,20,6846.75 . CO8PT PIEZOMETER 651,133.76 | 3,207,388.84
Eg B020W | ONAPL WELL | e5t,980.67 | 3,206,898.00
g :
. ey - TRERSOH:
‘3§ BRIO SUPERFUND SITE - HOUSTON. TEXAS & &
i AR SR IASORIRGS ~ WELL AND HUB FACILITY
i ) 1 i ) PRECT 4600000010
2501 DIXIE FARM ROAD | T :
8. HOUSTON TEXAS 77088 ' ' LOCATION PLAN 2A [
; & P4-03
- BRIO-NORTH |
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MATCH LINE (
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HUBD
: COORDINATES -
10 No. DESCRIPTION e e
e 0 | NE OF BLOG | €51,040.73 | 3.208,210.35 |
HUB D | SW CORNER OF BLDG | 651,306.85 | 3.208,212.35
DOIGW | GW Well §50,750.74 | 3,207.830.21
DOZGW | GW WELL £51,082.25 | 3,209,098.90
DOSGW | GW WELL 851,271.12_| 5.208,262.94
DO1PZ | PIEZOMETER §51,044.33 | 3,207,760.60
D0ZPZ | PIEZOMETER 650,940.74_| 3,207,951.68
DO3PZ | PIEZOMEIER 550,882.89 | 3,208,046.04
DO4PZ PIEZOMETER §51,387.84 | 3,207,892.07
DOSPZ PIEZOMETER 651,287.71 | 3,208,065.40 |
"DOGPL PIEZOMETER £51,231.67 | 3,208,160.82
DO7PZ | PIEZOMETER 851,040.23 | 3,208,341.90
DOBPZ PIEZOMETER §50,093.72 | 3,208,390.65

NOTES

‘1. SEE DRAWING P4—01 FOR TEMPORARY BENCHMARK

» (TBM) DESCRIPTIONS..

2. WELL AND PIETOMETER INSTALLATION WILL TAKE PLACE
"BETWEEN THE ROUGH GRADING AND® FINAL GRADING
PHASES OF THE COVER CONSTRUCTION (BY OTHERS),
WELL COMPLETION, PIPING RUNS AND HUS FACILTY
CONSTRUCTION WILL OCCUR AFTER COVER PLACEMENT.

3. GROUND SURFACE CONTOURS REFLECT THE ROUGH
GRADING ELEVATIONS AT THE TME OF WELL
INSTALLATION. GEQSYNTHETIC: MATERIAL AND FINAL
GRADING SOIS WILL BE PLACED (8Y OTHERS) PRIOR
TO TRENCHING AND PIPING INSTALLATION,

4. COLLECTION/TRANSFER TRENCHES SHOWN
REPRESENT THE GEMERAL ALIGNMENT RELATED TO THE
WELLS, HUB FACILITIES AND THE WIP PLANT, DETAILED
TRENCH PIPING IS INCLUDED ON DRAWING P4—16.

S. DRILL CUTTINGS SHALL BE COLLECTED AND STASILIZED
WITH FLYASH OR PORTUAND CEMENT UNTL A FIRM TO
STIFF_ CONSISTENCY IS REACHED. THE BSTF WiLL
IDENTIFY ONSITE STOCKPILE AREAS (WITHIN THE VERTICAL
BARRIER 'WALL) FOR PLACEMENT OF STABILIZED DRILL
CUTTINGS,

5. CAP WELLS AT COMPLETION OF INSTALLATION AND WELL
DEVELOPMENT ACTMITIES. WELLS SHALL REMAIN CAPPED
UNTIL COLLECTION PUMPS ARE INSTALLED.
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BRIO SITE TASK FORCE

2501 DIXIE FARM ROAD
HOUSTON, TEXAS
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NOTES

IXIE FARM ROAD) SEE SHEET P5-27

= e = - O e B [ 2 1. DRANAGE DIVERSION BERMS TO BE FIELD LOCATED AND
L =l i ) SHALL LIMIT SHEET FLOW TO DIXIE FARM ROAD TO LESS
] = 5 : s THAN 150 FEET QUTSIDE OF THE FROPOSED DIXIE
o Ty e g FARM ROAD RIGHT—OF-WAY,
D, A : - il i ; 7
i ) ‘ ol | e 0| i 2. FIELD LOCATE EXISTING 367 CMP. TORCH CUT OPENING
| :\| x _ RER ; IN SHEET PILE WALL AND EXTEND 36° CMP AS SHOWN
Al % i ON SHEET 36,
1 @ PR 1L 2 f
1 3 3. ALL ON SITE DRAINAGE DITCHES AM
L ‘l T 1 I SLOPE OF 0.1%. M6
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2501 DIXIE FARM ROAD
HOUSTON, TEXAS 77089

SURFACE WATER SAMPLE LOCATIONS
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WL 1L 000 ML 104D AW PLOT Ji23 DRANSHG NAME: Po-Dd (ST PLAN)DwC

NOTES

SHALL LM

1. DRAINAGE DIVERSION BERMS TO BE FIELD LOCATED AND

SHEET FLOW TO DIXIE FARM ROAD TO LESS

THAN 150 FEET OUTSIDE OF THE PROPOSED DIXIE
FARM ROAD  RIGHT—OF ~WAY.

MATCH LINE (CENTERLINE DIXIE FARM ROAD) SEE SHEET P5-26

o ————— Py ey — — i o e

b4
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LEGEND

AV

INDEX CONTOUR (5" INTERVAL)
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————————— FENCE
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OVER LAND FOLW
CHANNEL FLOW
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FIGURE 3B
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Figure 4

ANALYTICAL SUMMARY
Laboratory Name
Reported On:
Client Name: Brio Site Task Force Work Order:
Sample Name: Date Collected:
Client ID: Matrix: Water
Project: Brio Treated Water Date Received:
DISCHARGE PQ LIMITS RESULTS
PARAMETER . LIMIT (mg/L) METHOD (mg/L) (mg/L)
METALS
Copper 0.074 0.010
CONVENTIONAL CHEMISTRIES
Phenol 0.7 0.2
Bischamisal Oyyman Nomand 24 S *
Chemical Oxygen Demand 568 20
Sulfide 0.6 0.2
Phosphorus (Total) 4 0.1
Ammonia (N) 23 4.0
Oil and Grease 31 10
Total Suspended Solids 62 50
pH 6-9
VOLATILES
1,2-Dichloroethane 0.211 0.010
Methylene Chioride 0.089 0.010
1,1,2-Trichloroethane 0.054 0.010
Vinyl Chloride 0.268 0.010

J = Compound is present, but below the PQL.
B = Compound is also found in blank.
* = BOD result is not available due to length of analysis.
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ANALYTICAL SUMMARY

Laboratory Name
Reported On:
Client Name: Brio Site Task Force Work Order:
Sample Name: Date Collected:
Client ID: Matrix: Water
Project: Brio Treated Water Date Received:
DISCHARGE PQ LIMITS RESULTS
PARAMETER LIMIT (mg/L) METHOD (mg/L) (mg/L)
SEMIVOLATILES
Bis(2-chloroethyl)ether 0.757 0.020
Total Carcinogenic PNAs 0.350
Benzo (a) anthracene 0.010
Benzo (b) fluoranthene 0.010
Benzo (k) fluoranthene 0.010
Benzo (a) pyrene 0.010
Dibenzo (a,h) anthracene 0.010
Indeno (1,2,3-cd) pyrene 0.010
Chrysene 0.010
Total Noncarcinogenic PNAs 0.470
Acenaphthene 0.010
Anthracene 0.010
Fluoranthene 0.010
Fluorene 0.010
Naphthalene 0.010
Phenanthrene 0.010
Pyrene 0.010

J = Compound is present, but below the PQL.
B = Compound is also found blank.

20f2
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FIGURE 5

TREATED WATER DISCHARGE REPORT

TANK ID:
FILLING COMPLETED: (Date/Time/Initials)
SAMPLE COLLECTED: (Date/Time/Initials)
SAMPLE RESULTS RECEIVED: (Date/Time/Initials)
SAMPLE PASSED DISCHARGE CRITERIA: YES/NO
Circle one
DISCHARGE STARTED: (Date/Time/Initials)
DISCHARGE COMPLETED: (Date/Time/Initials)
FIELD TESTS — Each day of discharge
Date Time pH D.O. Temp. Initials
(mg/L) CK)
DISCHARGE FLOWS
Date Time Average Initials
Flow
(gpm)
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FIGURE 6
SCHEDULED FENCELINE AIR MONITORING
SAMPLE LOCATIONS
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FIGURE 7
COVER SYSTEM DESIGN
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BRIO SITE TASK FORCE
MAINTENANCE, OPERATIONS, AND MONITORING PLAN

APPENDIX A

SITE INSPECTION CHECKLIST

Rev. 0
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BRIO SITE TASK FORCE

MAINTENANCE, OPERATIONS, AND MONITORING PLAN

BRIO SITE INSPECTION CHECKLIST

Page
Date: 10f2
ITEM
INSPECTED CHECK FOR CONDITION FOUND LOCATION TIME | INITIALS
w Excessive Erosion
% Roads Overgrowth
@Gy [Perimeter Deterioration
Wi o |Fencingand |Damage
g 32 [Signs Signs 150 ft.
a Operation
S Gates/Locks |Deterioration
- Damage
Damage by Vehicles
Surfa Excessive Erosion
uriace Settlement
Ponding
Slopes Failure
§ P Excessive Erosion
o
w2 . Distressed Grasses
Vegetation Excessive Woody Plants
Drainage Obstructions
Pipes/Swales/ |Excessive
Ditches Erosion/Trash
o
wa .
= ; Penetrations
14
Eg Ahgrmsnt Surface Damage
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MAINTENANCE, OPERATIONS, AND MONITORING PLAN

BRIO SITE TASK FORCE

BRIO SITE INSPECTION CHECKLIST

Page
Date: 20f2
ITEM
INSPECTED CHECK FOR CONDITION FOUND LOCATION TIME | INITIALS
Portable
Pumps ;
Pump # and Oil Level
Size: Test Run
Portable
Generators Oil Level
Gener_atc?r # Test Run
and Size:  |\oltage Check
'E Oil Level
w Hoses
E Pressure Trailer Condition
= Washer PSV Inspection
(& ] is Indate
w Test Run
Fluid Levels
Hoses & Belts
g Tire Condition
Venisies and Pressure
Registration
Inspection
Other:
Other:
Rev. 0
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BRIO SITE TASK FORCE
MAINTENANCE, OPERATIONS, AND MONITORING PLAN

APPENDIX B

SITE MAINTENANCE CHECKLIST

Rev. 0
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BRIO SITE TASK FORCE
MAINTENANCE, OPERATIONS, AND MONITORING PLAN

BRIO SITE MAINTENANCE CHECKLIST
Date:

Facilities to be maintained:

Fences/Gates/Signs/Locks Groundwater/DNAPL Recovery and Treatment System Pressure Washer
Onsite Access Roads Gas Recovery and Collection System Air Conditioners
Cover/Geosynthetic Mud Gully Improvements Vehicles
Barrier Wall Portable Pumps Other Facilities
. . . Maintenance i D
Facility Reason for Maintenance Maintenance Performed Completed Time Initials
Rev. 0
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BRIO SITE TASK FORCE
MAINTENANCE, OPERATIONS, AND MONITORING PLAN

APPENDIX C

SAMPLING AND ANALYSIS PLAN AND
QUALITY ASSURANCE/QUALITY CONTROL PLAN

Rev. 0
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SAMPLING AND ANALYSIS PLAN

QUALITY ASSURANCE/QUALITY CONTROL PLAN

FOR

THE BRIO
SUPERFUND SITE
HARRIS COUNTY, TEXAS

Prepared By The

BRIO SITE TASK FORCE
2501 Dixie Farm Road
Houston, Texas 77089

FEBRUARY 2004

Rev. 0
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Brio Site Task Force Maintenance, Operations, and Monitoring Plan

SAMPLING AND ANALYSIS-QA/QC PLAN
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SAMPLING AND ANALYSIS-QA/QC PLAN
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—Brio Site Task Force Maintenance, Operations. and Monitoring Plan

SAMPLING AND ANALYSIS-QA/QC PLAN

1.0 INTRODUCTION

This plan has been prepared to provide standard operating procedures (SOPs) and quality
assurance/quality control (QA/QC) requirements for the Brio Site during the post closure
maintenance, operations, and monitoring (MOM) period. Sampling media types at the
Brio Site include groundwater, surface water, treated water, and air.

Sections 2.0 through 10.0 present the standard operating procedures (SOPs) for sampling
and monitoring of the various media during the MOM period. The SOPs were written
specifically for the Brio Site. They are designed to ensure that the samples are collected in
such a manner that they are representative of field conditions and that the samples are
properly identified, preserved, and transported to maintain sample integrity.

The sampling objectives during the MOM period are:

a) Verify that discharged treated waters meet the discharge criteria listed in Table 1 prior to
discharge

b) Monitor the surface water quality in Mud Gully and Clear Creek

¢) Monitor groundwater quality in the Fifty-Foot Sand Zone (FFSZ)

d) Monitor air quality routinely in site work areas, per event for potential releases, and
semi-annually at the site perimeter

e) Monitor Numerous Sand Channels Zone (NSCZ) groundwater gradient.

f) Conduct sampling and analysis activities in such a manner as to provide defensible
results

The QA/QC Plan presented in Section 11.0 covers field sampling and analytical QA/QC.
The QA/QC Plan outlines the requirements necessary to accomplish the Brio Site project
objectives.

Rav 0 1
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Brio Site Task Force Maintenance, Operations. and Monitoring Plan

SAMPLING AND ANALYSIS-QA/QC PLAN

2.0 SOP-001: SAMPLE CONTAINERS AND PRESERVATION

All samples collected for compliance purposes will be stored in containers that are certified
clean. The analytical laboratory designated to perform the chemical analyses will often
provide pre-cleaned sample containers. The laboratory should specify the type, size, and
quantity of sample containers for each parameter to be analyzed.

The designated analytical laboratory will prepare the sample containers with the appropriate
chemical preservative for the sample matrix and the analysis requested. Sample containers
containing water or soil matrices are to be placed on ice in an insulated cooler upon sample
collection. Air samples collected in SUMMA canisters do not require cooling.

Multiple analytical parameters having like preservation requirements may listed on the same
sample container as long as the additive minimum volume requirements for all of the
parameters are met.

Rauv N 2


lgonzale
002091


002092

Brio Site Task Force Mai 0 . 1 Monitoring Pl
SAMPLING AND ANALYSIS-QA/QC PLAN

3.0 SOP-002: SAMPLE DOCUMENTATION

All forms and logbooks entries will be printed in black ink. All entries will be initialed and
dated. Corrections will be made with a single strike through the error, the correction written
next to the strikeout, the person’s initials and the date. The use of correction fluid or tape is
prohibited.

3.1 FIELD LOGBOOK

All samples will be logged in a bound field logbook. The following information
will be entered into the field logbook:

Sample identification
Date and time of sample collection
Sampler’s name
Matrix

Level PPE

Weather

Analytical parameters
Sample appearance
Sampling method
SOP # reference
Laboratory name
Additional comments

e & ® & @ ©® o & 0o © & °

32  SAMPLE LABELS

Sample labels will be completed and aftached to each sample container. Clear
waterproof tape or sealable plastic bags will be used when necessary for label

protection. The following information will be recorded on each sample container
label:

Project name (Brio)

Sample identification

Date and time of sample collection
Preservatives

The sampler’s initials

33 CUSTODY SEAL

A custody seal will be completed and attached to each container linking the cap with
the container or it may be placed on the outside of the cooler. The sampler will sign
the custody seal.

Rev. 0 3
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— Brio Site Task Force Maintenance, Operations. and Monitoring Plan

SAMPLING AND ANALYSIS-QA/QC PLAN

33

CHAIN OF CUSTODY

Chain-of-custody forms (COCs) will be completed for all samples collected. The
COC forms will contain the following information:

Project name, address, phone, and project contact name

Sample identification

Date and time of sample collection

Sample matrix

Preservatives for each sample

Required analyses

Signatures of all parties that handle the samples beginning with sample collection and
ending at the laboratory receiving department

Date and time of all sample custody transfers from one party to another

The COC will be signed as “relinquished” and “received” along with the date and time
for each transfer of sample custody even if the two parties involved in the transfer work
for the same company and work at the same location.

The completed COCs may be placed in a plastic sealable storage bag and attached to
the underside of the cooler lid for overnight shipping or given directly to a local
courier service or laboratory courier.

Rev 0 4
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—Brio Site Task Force Maintenance, Operations, and Monitoring Plan
SAMPLING AND ANALYSIS-QA/QC PLAN

40 SOP-003: TREATED WATER SAMPLING PROCEDURE

Treated water samples will be collected from on-site storage tanks. The following
procedures will be followed for water sampling from the storage tanks to assure that
treated water is acceptable for direct discharge based on the discharge criteria as
presented in Table 2 of the MOM Plan and Table 1 of this plan.

Typically, tanks will be sampled using a coliwasa sampling device. Eight locations at
approximately equal distances around the tank will be composited in the field.

4.1 EQUIPMENT

o Field logbook e Shipping containers

o Water proof pens e Non-phosphate soap (Liquinox)
e Sample bottles ¢ Deionized water

e Coliwasa (or similar device) e Appropriate PPE

e Chain-of-custody forms/custody seals

42  SAMPLING PROCEDURE USING A COLIWASA SAMPLER

4.2.1 Check the coliwasa to verify that it is functioning and has been properly
decontaminated. Adjust the locking mechanism, if necessary, so that the stopper
provides a tight closure.

4272 Treated water is expected to be free of hazardous materials; however, the sampler
should as a minimum wear a hard hat, steel-toe shoes, safety glasses, and latex or
nitrile gloves when sampling and handling treated water.

423 Putthe coliwasa in the open position by placing the stopper rod handle in the T
position and pushing the rod down until the handle sits against the locking block.

424 Slowly lower the coliwasa into the water at a rate that permits approximately
equal levels of liquid inside and outside the sampler tube. If the level of the liquid
inside the sample tube is lower than outside the tube, the sampling rate is too fast
and will result in a non-representative sample.

4.2.5 When the coliwasa is at the desired depth (close to the bottom of the tank without
touching), push the tube downward against the stopper to close the sampler. Lock
the coliwasa in the closed position by turning the handle until it is upright and one
end rests tightly on the locking block.

42.6 Slowly withdraw the coliwasa from the tank with one hand while wiping the
sampler tube with a clean disposable cloth or rag with the other hand.

Rev. 0 5
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SAMPLING AND ANALYSIS-QA/QC PLAN

4.2.7 Carefully discharge the sample into the compositing container by pulling the
lower end of the T — handle away from the locking block, while the lower end of
the sampler is positioned over the container.

428

42.9

4.2.10

42.11

4.3

After the last sub-sample is collected, gently swirl the composite container for

approximately one minute, drain the sample into individual containers, and seal the
containers with Teflon-lined caps.

Attach a completed label, record all data in the field logbook, and complete the
chain of custody (COC) form per SOP-002. See Section 4.3-Table 1 for the list of

analytical parameters.

Prepare the sample for shipment to the laboratory per SOP-001.

Unscrew the T-handle and disengage the locking block. Clean the coliwasa by
rinsing it with a non-phosphorus laboratory grade detergent such as Liquinox
followed by several rinses with deionized water.

ANALYTICAL PARAMETERS

Table 1 presents the analytical parameters that will be listed on the COC,

TABLE 1
TREATED WATER DISCHARGE CRITERIA
DISCHARGE Holding
PARAMETER LIMIT .
Time
(mg/1)

pH 6.0-9.0 (units) 24 hours
BOD 81 48 hours
COD 568 28 days

Sulfur (Sulfide) 0.6 7 days
Phosphorus < 28 days
Ammonia as N 23 28 days
Oil and Grease 31 28 days
Phenolics 0.7 28 days

TSS 62 7 days
Copper 0.093 6 months
Volatiles * 5 14 days

Semivolatiles * L3 7 days

*It is not necessary to separately list the individual volatile and semi-volatile compounds
on the COC. Brio management should make prior arrangements with the laboratory to
analyze treated water samples for the following organic compounds:
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SAMPLING AND ANALYSIS-QA/QC PLAN

VOCs

1,1,2-trichloroethane (0.054)
1,2-dichloroethane  (0.211)
Vinyl Chloride (0.268)
Methylene Chloride (0.089)

Semi-volatiles
e Bis(2-chloroethylether  (0.757)
e Total Carcinogenic PNAs (0.350) e Total Noncarcinogenic PNAs (0.470)

e Benzo(a)anthracene e Acenapthene

e Benzo(b)fluoranthene o Anthracene

e Benzo(k)fluoranthene e Chrysene

e Benzo(a)pyrene e Fluoranthene

¢ Dibenzo(a,h)anthracene e Fluorene

e Indeno(1,2,3,c,d)pyrene e Phenanthrene
e Pyrene

(discharge limit — mg/l)
44  LABORATORY PRELIMINARY AND FINAL REPORTS

Brio management should make prior arrangements with the laboratory to provide a
preliminary report to be faxed to the Brio Site within three working days of sample
receipt at the laboratory. The preliminary report will contain the following:

Site name

Field sample ID

Laboratory sample ID

COC copy showing receipt at laboratory

e o & @

and

For each parameter in Table 1:

e Analytical result with units

e Practical quantitation limit with units
Discharge limit with units

The laboratory will deliver a final report to the Brio Site approximately 30 days
following analysis. The final report will provide data that will allow a third party to
validate the report.

Rev. 0 7
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SAMPLING AND ANALYSIS-QA/QC PLAN

50  SOP-004: GROUNDWATER SAMPLING PROCEDURE USING PASSIVE
DIFFUSION BAG SAMPLERS FOR VOCs

The purpose of this SOP is to provide guidance for the collection of VOCs in
groundwater from monitoring wells using a Passive Diffusion Bag Sampler (PDB).
Table 2 presents the Maximum Contaminant Level (MCL) and holding time for the Fifty
Foot Sand Zone (FFSZ) groundwater volatile list.

Note that PDB samplers can only be used for sampling VOCs. The following procedure
may be modified as necessary per the manufacturers’ recommendations to accommodate
various models of PDBs.

5.1 EQUIPMENT

¢ Field logbook » Shipping containers
e Water proof pens o Stainless steel weights
o Field data sheets o Tie wraps
e Water level indicator e Plastic sheeting
e Passive diffusion bag sampler (PDB) e Scissors or knife
with sleeve and designated weights e Non-phosphate soap (Liquinox)
¢ Sample bottles (40-ml VOA vials) e Ziplock bags
» Sample bottles (1L amber)* o Paper towels
¢ Nylon cord e 5-Gallon bucket
¢ Chain-of-custody forms/custody seals e Appropriate PPE
e Deionized water e As-built diagrams of monitoring .
wells

* Only if semivolatiles are required
52  PROCEDURE

52.1 Asaminimum, utilization of standard OSHA Level D personal protection equipment
(PPE) will be required, as prescribed by the site specific Health and Safety Plan. Air
monitoring with a hand held organic vapor monitor will conducted in the breathing zone
and in well casing during sampling. The results of hand held monitoring will be
documented on the field data sheet presented at the end of this procedure.

5.2.2 Use the field data sheet presented in Figure 1 to record sampling information during
PDB placement and retrieval. Save the field data sheet for inclusion in the sampling
report.

5.2.3 Each PDB sampler will have a stainless-steel weight and may have an individual
decontaminated sleeve. Prior to the sampling event, decontaminate the dedicated
stainless-steel weight with a Liquinox solution and rinsed with distilled water. After
rinsing, dry the weights with clean paper towels and place in a plastic bag, sealing to
minimize that no outside contaminants are introduced prior to use during subsequent

Rev. 0 8


lgonzale
002097


002098

Brio Site Task Force Maintenance, Operations. and Monitoring Plan
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sampling activities.

5.24 Using a clean water level probe, measure the static water level and well depth.
Compare the measured well depth with the reported well depth to the bottom of
the well screen from the well construction records.

5.2.5 Attach the clean stainless-steel weight to the end of the line.

5.2.6 Calculate the distance from the bottom of the well, or top of the sediment in the
well, up to the point where the PDB sampler is to be placed. The PDB should be
placed near the center of the well screen.

5.2.7 Immediately prior to placing the weighted PDB sampler into the well rinse the
PDB sampler with distilled water. The PDB sampler should be attached to the
nylon line. PDB samplers can be attached using the following procedure:

a) Insert plastic cable through the knots/loop in the weighted line.
b) The designated holes punched at the ends of the bag can be used to attach the
PDB sampler to the weighted line. Stainless steel spring clips or cable ties.

5.2.8 Carefully lower the PDB sampler down the well until the sampler is positioned
near the mid-point of the well screen.

5.2.9 Secure the assembly in this position. A suggested method is to attach the
weighted line to a hook on the inside of the well cap. Reattach the well cap.

5.2.10 Allow the PDB sampler to remain undisturbed for a period of at least two weeks
as it equilibrates.

5.2.11 Remove the PDB sampler from the well by using the attached line. The PDB
sampler should not be exposed to heat or agitated.

5.2.12 Examine the surface of the PDB sampler for evidence of algae, iron or other
coatings, and for tears in the membrane. Record any unusual observations.

5.2.13 Detach and remove the PDB sampler from the weighted line. The nylon rope and
weight may be reused in the same well if they are in good condition, otherwise,
dispose of them according to Brio Site procedures.

5.2.14 Transfer the PDB sampler to the designated sampling area away from the well
head. Using decontaminated scissors or other cutting devices, cut the corner of
the PDB sampler and pour the water directly into three 40-ml VOA vials in a
manner that minimizes water agitation.
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5.2.15 Cap each vial with a Teflon lined septum making sure that there are no bubbles in
the vial.

5.2.16 Complete the sample labels and COC per SOP-002. List “Drinking Water
Volatiles” (and Semivolatiles if required) for the analytical parameters. Table 2

presents the Drinking water analyte list and Maximum Contaminant Levels
(MCLs).

5.2.17 Place the sample containers in a cooler with the COC containing wet ice
immediately after collection and document the sample event in the Field Logbook
per SOP-002.

TABLE 2
FFSZ GROUNDWATER DRINKING WATER LIST AND

MAXIMUM CONTAMINANT LEVELS (MCL)

DRINKING WATER MCL
VOLATILE LIST (ug/ )
Benzene 5
Carbon Tetrachloride 5
Chlorobenzene 100
1, 2-Dichlorobenzene (o-dichlorobenzene) 600
1, 4-Dichlorobenzene (p-dichlorobenzene) 75
1, 2-Dichloroethane 5
1, 1-Dichloroethene 7
cis-1, 2-Dichloroethene 70
trans-1, 2-Dichloroethene 100
Methylene Chloride (Dichloromethane) 5
1, 2-Dichloropropane S
Ethylbenzene 700
Styrene 100
Tetrachloroethene 5
Toluene 1000
1, 2, 4-Trichlorobenzene 70
1, 1, 1-Trichloroethane 200
1, 1, 2-Trichloroethane 5
Trichloroethene 5
Vinyl Chloride 2
Xylenes (Total) 10000
Total trihalomethanes (TTHMs) ~ 100

1 The holding time for volatiles is 14 days
2 Total trihalomethanes = Chloroform, Bromodichloromethane, Bromoform, and
Dibromochloromethane
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FIGURE 1

ANNUAL GROUNDWATER SAMPLING
PASSIVE DIFFUSION BAG METHOD
BRIO SUPERFUND SITE

HOUSTON, TEXAS
Well ID:
PDB DEPLOYMENT
Date Time PID/AD Readin Depth to Well Casing Air Temp Weather Conditions
Breathing Water T Dia
Well Casing Zone (ft-toc) (ft-toc) (in) (&3]
Sampler Initials: Top of PDB Depth (ft-toc):
Notes: PDB Length (in.):
PDB RETRIEVAL
Date Time PID/FID Readin Depth to Well Casing Air Temp eather itions
Breathing | Water ™ Dia
Well Casing Zone {ft-toc) (ft-toc) {in) {*R
Sampler Initials:
Notes:
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6.0 SOP-005: GROUNDWATER SAMPLING PROCEDURE USING
LOW-FLOW-PURGE (MICRO-PURGE)

Micro purging is an approach to purging a well based on the observation that
groundwater flows through the well screen in most formations with sufficient velocity to
maintain an exchange with the formation water surrounding the well screen. By placing
a pump within the screen interval and pumping at a low flow rate that does not induce
drawdown of the water column, a representative sample of formation groundwater can be
collected with minimal withdrawal of stagnant water. Ideally micro purging should be
conducted in wells in which dedicated pumps have been installed. It is possible to use
non-dedicated pumps if a sufficient amount of time is allowed for the water level to
equilibrate following insertion of the pump.

Alternately, a peristaltic pump on the surface can be used for shallow wells by placing the

opening of the inlet tubing within the screen interval. When using this approach, use
disposable tubing to avoid cross contamination from well to well.

Table 3 presents the Maximum Contaminant Level (MCL) and holding times for the Fifty
Foot Sand Zone (FFSZ) groundwater.

6.1  EQUIPMENT

e Field logbook e Tubing for pump
e As-built diagrams of monitoring ¢ Control box (if necessary)
wells e Water level indicator
e Field data sheets e Drums
e Plastic sheeting e Marking pen for labeling drums
e Generator if using pump e Wrench for opening/sealing drums
e Gasoline for generator e Appropriate PPE
e Air compressor for bladder pumps e 1L Graduated cylinder
e Pump (submersible or peristaltic) ¢ Non-phosphate detergent (Liquinox)
e Stop watch e Sample bottles
e Appropriate pump fittings (e.g., e Distilled water

hose clamps, barbed fittings, etc.)
6.2 PROCEDURE

6.2.1 As a minimum, utilization of standard OSHA Level D personal protection
equipment (PPE) will be required, as prescribed by the site specific Health and
Safety Plan. Air monitoring with a hand held organic vapor monitor will
conducted in the breathing zone and in well casing during sampling. The results
of hand held monitoring will be documented on the field data sheet presented in
Figure 2.
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6.2.2 All non-dedicated equipment shall be decontaminated in with a Liquinox solution
and rinsed with distilled water.

6.2.3 Using a clean water level probe, measure the static water level and record on the
field data sheet (see the field data sheet at the end of this procedure).

6.2.4 Assemble the pump, hoses and safety cable. If using a non-dedicated submersible
pump or a peristaltic pump, slowly lower the submersible pump or weighted
peristaltic pump tubing into the well. The submersible pump or peristaltic pump
tubing intake should be set at or just above the middle of the screened interval if
the aquifer is under confined conditions (depth to water is above screen), or just
below the air/water interface if the aquifer is under unconfined conditions
(screened across the water table). Record the intake depth on the field data sheet.

6.2.5 If using a non-dedicated submersible pump or a peristaltic pump, allow sufficient
time for the water level to equilibrate to obtain a representative sample.

6.2.6 Make connections between the pump and control box if using an air-lift or
bladder pump (i.e., Well Wizard).

6.2.7 Use a ground fault interrupter (GFCI) between the generator and electrical
devices.

6.2.8 Begin micro-purging the well. A well should be purged at or below its recovery
rate, ideally less than 0.2 to 0.3 L/min.

6.2.9 Monitor the drawdown in the well using the water level meter and record the data
on the field data sheet. If the drawdown exceeds 0.3 ft, then reduce the pumping
rate to insure that drawdown does not exceed 0.3 fi.

6.2.10 Calibrate and connect the water quality meters to the discharge hose and measure
the field parameters. Record the measurements on the field data sheet.

6.2.11 Repeat the field parameter measurements at a regular interval (i.e., every minute).
Record the values in the field data sheet. Continue purging until the measured
parameters stabilize for three successive readings.

6.2.12 If field parameters have not stabilized after three successive readings, continue
taking measurements at three-minute intervals up to a maximum of five
successive readings. If after five successive readings the parameters have not
stabilized, an entry shall be made in the field data sheet indicating that sampling
will be conducted without stabilized parameters.
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6.2.13 For volatile analysis, collect samples in three 40-ml VOA vials in a manner that
minimizes water agitation. If semi-volatile analysis is necessary, collect samples
in 1L amber glass bottles.

6.2.14 Cap each VOA vial with a Teflon lined septum making sure that there are no
bubbles in the vial. Cap 1L bottles with Teflon lined lids.

6.2.15 Complete the sample labels and COC per SOP-002. List “Drinking Water
Volatiles” (and Semivolatiles if required) for the analytical parameters. Table 2
(Section 5.0) presents the Drinking water analyte list and Maximum Contaminant
Levels (MCLs).

6.2.16 Place the sample containers in a cooler with the COC containing wet ice
immediately after collection.

6.2.17 Document the sample event in the Field Logbook per SOP-002.

6.2.18 Purge water should be containerized and transferred to the onsite water treatment
plant for processing.

6.3  CAUTIONS AND INTERFERENCES

The primary goal in performing groundwater sampling is to obtain a
representative sample of the groundwater body. Analysis can be compromised be
field personnel in two primary ways: (1) taking an unrepresentative sample or (2)
by incorrect handling of the sample. There are numerous ways of introducing
foreign contaminants into a sample, and these must be avoided by following strict
sampling procedures and utilizing trained field personnel.

In a non-pumping well, there will be little or no vertical mixing of the water, and
stratification will occur. The well water in the screened section will mix with the
groundwater due to normal flow patterns, but the well water above the screened
section will remain isolated, become stagnant, and may lack the contaminants
present in the groundwater. Persons sampling should realize that stagnant water
may contain foreign material inadvertently or deliberately introduced from the
surface resulting in an unrepresentative sample. To safeguard against collecting
non-representative stagnant water, the following guidelines and techniques should
be adhered to during sampling:

e Slowly lower sampling devices through the water column.

e To avoid resuspension of settled solids, total well depth and sediment thickness
measurements should be taken after sampling is completed.
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For wells that can be easily pumped or bailed to dryness, micro purging and low-
flow sampling methods shall be considered.

Stainless steel, Teflon, and glass are the preferred materials of construction for
samplers and evacuation equipment (bladders, pumps, tubing, etc.). The use of
plastics such as PVC or polyethylene should be avoided if possible when
analyzing for organics.
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FIGURE 2
MICRO-PURGE FIELD DATA SHEET
Date: Well ID: Location: Sampler:
ovM | ovm D‘i"“‘ Well | Casing | Intake | Dis. | Redox Conduc. | Temp-
Time Well Breath. Wa(::er ™D Dia. Depth 0, Potential | pH ho! ) °F Comments
Casing Zone (ft-toc) (in.) (ft-toc) | (ppm) (mv) o) .
(ft-toc)
Sample Time:
Rev. 0 16
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70  SOP-006: SURFACE WATER SAMPLING PROCEDURE

The purpose of this SOP is to provide guidance for the collection of surface water
samples. Surface water will be collected at the sample points and frequency specified in

Section 8.0 of the Brio Site Maintenance, Operations, and Monitoring Plan, and tested for
TCL volatiles.

7.1  EQUIPMENT

¢ Field logbook » Shipping containers
e Water proof pens e Appropriate PPE
Sample bottles e Chain-of-custody

forms/custody seals
7.2  PROCEDURE

7.2.1 When possible, collect samples in a downstream to upstream direction.

7.2.2 Using adequate protective clothing, access the sample point by safe and
appropriate means.

7.2.3 Ifit is necessary to stand in the stream, the sample must be collected upstream of
the sampler.

7.2.4 Place an opened 40-ml VOA vial under the surface of the stream and allow the
vial to fill while pointing the mouth of the vial upstream.

7.2.5 To minimize the dilution of the preservative in pre-preserved vials, take care to
remove the vial from the stream as soon as the vial is full.

7.2.6 Cap the vial with a Teflon lined septum making sure that there are no bubbles in
the vial.

7.2.7 Complete the sample labels and COC per SOP-002. List “TCL Volatiles” for the
analytical parameters. Table 3 presents the Surface Water Performance Standards
and Quality Goals.

7.2.8 Place the sample containers in a cooler with the COC containing wet ice
immediately after collection.

7.2.9 Document the sample event in the Field Logbook per SOP-002.
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TABLE 3
SURFACE WATER
SURFACE WATER BSTF SURFACE WATER
PERFORMANCE QUALITY GOALS >
STANDARDS
"o Mud Gully Clear Creek Mud Gully Clear Creek
(ug/ 1) (ug/D) (ng/ 1) (ug/ D)
1, 1, 2-Trichloroethane 4,180 41.8 3020 302
1, 2-Dichloroethane 20,000 1,794 739 73.9
1, 1-Dichloroethene 8,740 87.4 584 5.84
Vinyl Chloride 9,450 94.5 4150 415

1 The holding time for volatiles is 14 days
These levels are based on the Texas Commission on Environmental Quality (TCEQ)
surface water quality standards as adopted in August 2002, and based on calculations

presented in the Texas Total Maximum Daily Load (TMDL) Program
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8.0  SOP-007: ROUTINE AND EVENT BASED AIR MONITORING
PROCEDURE

8.1  PURPOSE

The purpose of this standard operating procedure (SOP) is to provide a procedure for
routine air monitoring of onsite work areas and event-base fence line air monitoring.

82 SUMMARY

The following sequence is a summary of actions that will occur to implement this
procedure:

Hand held organic vapor analyzers (OVA) and particulate monitors will be used
to monitor events that require Worker Health and Safety Plan (WHASP) location
specific air monitoring. WHASP procedures are summarized in this procedure.

If there is an event, mitigate the release, take OV A readings, and notify BSTF
management (or others as designated by the BSTF management). If there are
noticeable odors and OVA levels are below action levels, notify management.

If the readings are above action levels, and the BSTF management authorizes
fence line monitoring, then procedures provided herein will be followed. In
general, the procedure calls for a SUMMA canister to be deployed downwind at
the fence line. The SUMMA canister will collect air for a 24-hour period. The
SUMMA canister will be sent to a laboratory for testing. The event and test
results will be provided to the USEPA.

8.3  ROUTINE AIR MONITORING
8.3.1 Organic Monitoring

Air quality monitoring will be conducted at active site areas including, but not
limited to, roadways, decontamination areas, site construction areas, or release
areas (known or suspected spills, leaking pipes or vessels, or odors), and other
areas where work activities may present a potential for particulate or volatile
emissions. Measurements above background levels for organic vapors or dust
will be reported to BSTF management. Air monitoring results will be maintained
onsite.

8.3.1.1 Instrumentation — Organic vapor levels will be monitored using an OVA at the
beginning of and during active work (i.e., potential exposure to, or release of
affected material).

Rev. 0 19
002108


lgonzale
002108


Brio Site Task Force Maintenance, Operations, and Monitoring Plan

SAMPLING AND ANALYSIS-QA/QC PLAN

8.3.1.2 Locations — Organic vapor levels will be monitored in the work area, at work area
access points, and at the down wind fence line relative to the potential event. The
locations will be documented in such a manner that the information can be related
to the operations and events in progress. See Figure 3 for the Daily Air
Monitoring Report form.

8.3.1.3 Action Levels — Table 4 presents the action levels for various locations onsite.

TABLE 4
VOLATILE EMISSION RESPONSE
Location Action Level Response_“

Immediate Work or 5 muab' above background | Mitigate release and notify

Release Area for 15 seconds? BSTF management
Immediate Work or 1 muab above background | Mitigate release and notify

Release Area for 1 minute’ BSTF management
Fence Line 1 muab above background | Mitigate release and notify

for 5 minutes’ BSTF management

1 muab = measurement unit above background.

2 WHASP Section 4.1.3.

3 AQMS Performance Criteria Table 5 and the Spill/Volatile Emission Release
Contingency Plan and Emergency Notification Plan (SVERCP/ENP) Section 4.2.3.

4 Mitigation per WHASP and SVRCP/ENP procedures.

8.3.1.4 Calibration Documentation — Documentation of the pre- and post-use calibration
of the unit (according to the manufacturer’s directions) will be maintained onsite.
See Figure 4 for the Calibration and Maintenance Log.

8.3.2 Particulate Monitoring

Dust levels will be monitored at the beginning of and during site work that is likely to
cause dusty conditions. Depending upon soil conditions and previous monitoring
results, the sampling frequency will be evaluated and modified by the Safety and
Operations Supervisor (SOS).

8.3.2.1 Instrumentation — Dust levels will be monitored using direct reading instrumentation.
8.3.2.2 Locations — Locations will be documented in such a manner that the information
can be related to the operations in progress. See Figure 3 for the Daily Air

Monitoring Report form.

8.3.2.3 Action Levels — Table 5 lists the dust emission action level and response.

Rev. 0 20
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TABLE §
DUST EMISSION RESPONSE

Action Level Response

5 mg/m3 sustained for 60 seconds ' | Mitigate release *

1 Y the ACGIHTLV of 10 mg/m3 — WHASP Section 4.2.1
2 Corrective action will be at the direction of BSTF management SOS, or QA
Officer.

8.3.2.4 Calibration Documentation — Documentation of the pre- and post-use calibration of the

8.4

8.4.1

8.4.2

dust monitoring unit (according to the manufacturer’s directions) and a record of the
daily zeroing will be maintained onsite. See Figure 4 for the calibration form.

EVENT-BASED 24-HOUR FLAAQS SAMPLING AT FENCELINE (SUMMA
CANISTER SAMPLING)

Equipment

The following equipment will be maintained onsite. Portable equipment will be
maintained in the water treatment control room.

Windsock or meteorological station with wind speed and wind direction sensors.
SUMMA canister — six-liter (6L) - cleaned and evacuated by a laboratory
according to the EPA TO-14 method. The storage pressure should be 30” Hg, but
no less than 25” Hg.

Flow controller — cleaned by a laboratory according to EPA TO-14 method. The
controller shall be set by the laboratory to provide a 24-hour continuous sample
based on a five-liter (SL) sample. This will cause the canister to collect
approximately five-liters (5L) of sample without allowing the sample flow to drop
too low or allowing the canister to reach ambient pressure. The controller shall
have a frit filter on the inlet to remove particulates form the sample stream.
Pressure gauge — range of 0 to 30” Hg.

Stainless sample inlet (1/4”) — 180° bend at the entrance will point toward the
ground. A %’ nut at the opening will prevent rain from entering the inlet.
Wrenches for connecting and disconnecting fittings.

SUMMA Canister Deployment

8.4.2.1 BSTF management shall be notified when onsite personnel recognize events that

involve noticeable air emissions or OVA readings that exceed Table 4 action
levels. BSTF management will decide whether or not to deploy sample collection
equipment.
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8.4.2.2 If BSTF management decides that sample collection is necessary, observe the
windsock or wind direction indicator, and select a downwind location at the fence
line from the event (see Figure 5- page 2 for the Brio Site Fence Line drawing). If
there is no wind, BSTF management will select the sampling location.

8.4.2.3 Transport the SUMMA canister, flow controller, pressure gauge, and sample inlet
to the sample location.

8.4.2.4 Remove the protective cap from the valve inlet and connect the flow controller,
pressure gauge, and sample inlet to the SUMMA canister valve. The fittings
should be very snug, but do not over tighten.

8.4.2.5 Open the canister valve fully to begin sampling.

8.4.2.6 Record the date, time, location, and description of the event on the Event Based
Air Monitoring Sample Form.

8.4.2.7 Record the wind direction on the sample form drawing with an arrow pointing
downwind (the direction that the wind is blowing toward). Label the arrow
“START™.

8.2.4.8 Initial the sample form and record the sample start date, time. Record the sample
location on the sample form drawing.

8.4.2.9 Record the canister ID, flow regulator ID, and beginning canister pressure on the
sample form. Record the sample ID on the sample form. The sample ID will be
in the form of “AIR MM/DD/Y Y” using the sample start date.

8.4.2.10 The sample collection shall end after 24-hours have elapsed from the beginning
of sampling; however, do not allow the canister pressure to reach ambient
pressure (keep gauge reading above 0” Hg).

8.4.2.11 Close the canister valve (do not over tighten) and replace the protective cap on
the valve inlet.

8.4.2.12 At the end of sample collection, initial the sample form and record the sample
end date and time on the form.

8.4.2.13 Record the ending canister pressure on the sample form.

8.4.2.14 Record the ending windsock direction on the sample form drawing with an
arrow pointing downwind (the direction that the wind is blowing toward).
Label the arrow “END”, If available, attach a copy of wind direction data from
an on-site meteorological station.
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8.4.2.15 Disconnect the flow controller, pressure gauge, and sample inlet from the
canister.

8.4.2.16 Fill out a sample label and COC per SOP-002. Table 6 presents the analytes of
interest. The sample label will be a tag attached to the canister.

8.4.2.17 Document the sample event in the Field Logbook per SOP-002.

8.4.2.18 Notify the laboratory that the sample is ready for pickup. Send the flow
controller, pressure gauge, and stainless sample inlet to the laboratory for
cleaning.

8.5  US EPA REPORTING

The US EPA will be notified of events requiring SUMMA canister fence line
monitoring.

Event based fence line air monitoring results will be reported to the USEPA
following receipt and validation of laboratory data and will be summarized in the
Annual Effectiveness Report. The report will compare the laboratory results to
the Brio Site Fence Line Ambient Air Quality Standards (FLAAQS). Table 6 lists
the FLAAQS compounds and standards.

TABLE 6
BRIO SITE FLAAQS
STANDARD
FLAAQS COMPOUND * CONCENTRATION
(ppb)
Vinyl Chloride 690
Methylene Chloride 1100
1,2-Dichloroethane 200
Benzene 50
1,1,2-Trichloroethane 656

* The holding time for TO-14 analysis is 14 days
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FIGURE 3
BRIO SUPERFUND SITE DAILY ATIR MONITORING REPORT

Site Safety Officer:
Other:

Date (MM/DD/YY):
Day of Week:

Instr Used  [Serial # Serial # Serial # Serial #
[A) OVA

{B) Microlip
(C) Det Tube
(D) O/Exp
{E) Dust/Part
(F) Other

Notes: © Wind speed s estimated.
© Wind direction is based on wind sock expressed as
the sector in the direction the wind is blowing fram.

Activity
Wind Speed| Wind Dir Location

Time (mph) {sector) (Grid #) PPE Levsl Comments : WIND DIRECTION SECTORS

)

Instrument Calibration Check
Initial Galibration Final Calibration
Date: | initials: Date: Initials;

WEATHER CONDITIONS
Temp °F: Rain {in.); Sky Condition:
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FIGURE 4
CALIBRATION AND MAINTENANCE LOG

TYPE CONTRACT/PROJECT #:

S/N

CALIBRATION CALIBRATION

DATE | TIME | 1ARGET VALUE | ACTUAL VALUE

MAINTENANCE | INITIALS
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FIGURE 5
EVENT BASED AIR MONITORING SAMPLE FORM

EVENT:

Date:

Time:

Description:

See page 2 for location of event

SAMPLE START:
Date: Initials:
Time: Canister SN:
Sample ID: Flow Regulator SN:
Start Pressure: ("Hg)

See page 2 for start wind direction

SAMPLE END:

Date: Initials:

Time:

End Pressure: ("Hg)

See page 2 for end wind direction

Comments:
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FIGURE 5 (continued)
EVENT BASED AIR MONITORING SAMPLE FORM

F R
DETENTION POND
BORROW AREA |

PRI
BORROW AREA

Tkl i st

BRIO SITE TASK FORCE
—» BRIO SITE FENCE LINE

FENCE LINE s
Event ® Sample Location # Wind Direction

Rev. 0 27
002116


lgonzale
002116


Brio Site Task Force Maintenance, Operations, and Monitoring Plan

SAMPLING AND ANALYSIS-QA/QC PLAN

002117

9.0

9.1

9.2

9.3

94

9.4.1

942

9.4.3

SOP-008: SCHEDULED FENCE LINE AIR MONITORING PROCEDURE
PURPOSE

The purpose of this standard operating procedure (SOP) is to provide a procedure for
scheduled fence line air monitoring at the Brio Site.

SUMMARY

Scheduled fence line air monitoring consists of concurrently collecting six 24-
hour samples at the site perimeter. Figure 6 shows the locations of the air
monitoring sample points. After the sample period is complete, the canisters will
be sent to a laboratory to be analyzed for site constituents. Results will be
compared to FLAAQS shown in Table 6 in Section 8. The sampling frequency is
annual.

EQUIPMENT
The following equipment will be utilized for scheduled fence line air monitoring:

Windsock or meteorological station with wind speed and wind direction sensors.
SUMMA canister — six-liter (6L) — cleaned and evacuated by a laboratory
according to the EPA TO-14 method. The storage pressure should be 30” Hg, but
no less than 25” Hg.

Flow controller — cleaned by a laboratory according to EPA TO-14 method. The
controller shall be set by the laboratory to provide a 24-hour continuous sample
based on a five-liter (SL) sample. This will cause the canister to collect
approximately five-liters (5L) of sample without allowing the sample flow to drop
too low or allowing the canister to reach ambient pressure. The controller shall
have a frit filter on the inlet to remove particulates form the sample stream.
Pressure gauge — range of 0 to 30” Hg.

Stainless sample inlet (1/4”) - 180° bend at the entrance will point toward the
ground. A 1/4” nut at the opening will prevent rain from entering the inlet.
Wrenches for connecting and disconnecting fittings.

SUMMA CANISTER DEPLOYMENT

Transport the SUMMA canister, flow controller, pressure gauge, and sample inlet
to the sample locations located in Figure 6.

Remove the protective cap from the valve inlet and connect the flow controller,
pressure gauge, and sample inlet to the SUMMA canister valve. The fittings
should be very snug, but do not over tighten.

Open the canister valve fully to begin sampling.
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9.4.4 Record the date, time, and location on the Scheduled Fence Line Air Monitoring
Sample Form presented in Figure 7.

9.4.5 Record the windsock direction on the sample form drawing with an arrow
pointing downwind (the direction that the wind is blowing toward). Label the
arrow “START”.

9.4.6 Record the canister ID, flow regulator ID, and beginning canister pressure on the
sample form. Record the sample ID on the sample form.

9.4.7 The sample collection shall end after 24-hours have elapsed from the beginning of
sampling; however, do not allow the canister pressure to reach ambient pressure
(keep gauge reading above 0” Hg).

9.4.8 Close the canister valve (do not over tighten) and replace the protective cap on the
valve inlet.

9.4.9 At the end of sample collection, initial the sample form and record the sample end
date and time on the form.

9.4.10 Record the ending canister pressure on the sample form.

9.4.11 Record the ending windsock direction on the sample form drawing with an arrow
pointing downwind (the direction that the wind is blowing toward). Label the
arrow “END”. If available, attach a copy of wind direction data from an on-site
meteorological station.

9.4.12 Disconnect the flow controller, pressure gauge, and sample inlet from the canister.

9.4.13 Fill out a sample label and COC per SOP-002. Table 6 in Section 8 presents the
analytes of interest. The sample label will be a tag attached to the canister.

9.4.14 Document the sample event in the Field Logbook per SOP-002.

9.4.15 Notify the laboratory that the sample is ready for pickup. Send the flow
controller, pressure gauge, and stainless sample inlet to the laboratory for
cleaning.

9.5  US EPA REPORTING
The USEPA will be notified if any of the scheduled fence line air monitoring
results exceed the FLAAQS (Table 6, Section 8) as soon as the laboratory reports
are validated. These results also appear in the Annual Effectiveness Report to the
USEPA. Ifthe FLAAQS are not exceeded for a given sampling event, then the
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results will only included in the Annual Effectiveness Report to the USEPA.
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FIGURE 6
SCHEDULED FENCELINE AIR MONITORING SAMPLE LOCATIONS

R e
") ” —~

4 Air Monitoring Station
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SCHEDULED FENCELINE AIR MONITORING SAMPLING FORM
(See attached for full-size form)

FIGURE 7

Sample Location
Start Date

Start Time

Start Pressure ("Hg)
Canister ID

Flow Controller ID
Start WD (sect)

Start Initials

End Date

End Time

End Pressure ("Hg)
Canister ID

Flow Controller ID
End WD (sect)

End Initials

Comments

AM-1

AM-2

AM-3

AM-4

AM-5

AM-6
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10.0 SOP-009: NSCZ GROUNDWATER GRADIENT CONTROL
MONITORING PROCEDURE

The purpose of this SOP is to provide guidance for monitoring groundwater level
elevations in the NSCZ. Piezometers have been installed in arrays to provide a means to
measure groundwater levels.

In order to provide meaningful measurements, all piezometers within a given array will
be measured within a short period of time before piezometers in other arrays are
measured.

Each array will be measured as a minimum on a monthly basis.
10.1 EQUIPMENT

Water level probe

Organic vapor monitor

NSCZ Plume Management form
Non-phosphate soap (Liquinox)
Rinse water

Paper towels

10.2 PROCEDURE

10.2.1 As a minimum, utilization of standard OSHA Level D personal protection
equipment (PPE) and nitrile gloves will be required, as prescribed by the site
specific Health and Safety Plan. Air monitoring with a hand held organic vapor
monitor will conducted in the breathing zone and in well casing during sampling.
The results of hand held monitoring will be documented on the Daily Site Air
Monitoring Report presented in Section 8.0.

10.2.2 Figure 8 presents the location of the piezometers.

10.2.3 The NSCZ Plume Management form presented in Figure 9 will be used to record
the groundwater level data.

10.2.4 The water level probe used to measure NSCZ groundwater elevations will be
dedicated for that use. DO NOT use the NSCZ probe to measure water levels in
the FFSZ wells.

10.2.5 Using the water level probe, measure the water level from the top of case in each
piezometer within a given array. Measure all piezometers within an array before
moving on to the next array.
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10.2.6 Record the groundwater levels on the NSCZ Plume Management form. Initial
and date the reading.

10.5.7 Subtract the water level from the top of case elevation listed on the NSCZ Plume
Management form and record the result under the “GW ELEVATION” column.

In order to reduce the amount of affected groundwater on the probe, avoid
lowering the probe lower than necessary to achieve a reading. Clean the water

level probe with non-phosphate soap, rinse with water, and wipe dry with a paper
towel.

10.2.9 Any modifications to a piezometer that causes the top of case elevation to change

will be reason to re-survey the top of case elevation and update the NSCZ Plume
Management form with the new elevation.
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FIGURE 8
NSCZ GROUNDWATER PIEZOMETER LOCATIONS

W

#

Piezometer

i & ® Array
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FIGURE 9
NSCZ PLUME MANAGEMENT FORM
NSCZ PLUME MANAGEMENT
ARI;AY PIEZOMETER (“'"j:g" yY) Gof TOC GW 5
W ELEVATION
PERSONNEL (feet-TOC) | (feet msl) (feet msl)
1 AO1PZ
A02PZ
2 BOI1PZ
BO2PZ
3 BO3PZ
BO4PZ
BO5PZ
4 CO1PZ
C02PZ
CO03PZ
5 C04PZ
CO05PZ
CO06PZ
6 DO1PZ
DO02PZ
DO03PZ
7 D04PZ
DO5PZ
DO6PZ
8 DO7PZ
DOSPZ
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11.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

11.1 PURPOSE AND SCOPE

The purpose of the Quality Assurance/Quality Control Plan (QAQCP) for the Brio Site
is to identify testing, data quality objectives, records, and system administration. The
QAQCEP has been prepared to document the QA/QC measures that will be undertaken
by the Brio Site Task Force (BSTF) and its contractors to provide a high level of quality
to accomplish project objectives.

Chemical sampling and analyses will include ambient air, groundwater, surface water,
and treated water. In addition to the periodic checks for compliance with this QAQCP,
periodic checks for compliance with the Brio Site Standard Operating Procedures
(SOPs) (Sections 2.0-10.0) will be performed. All results and reports generated through
the QA/QC activities will be retained in the project record documents.

112 DISTRIBUTION

The Brio Site management is responsible for distribution of all documents relating
to the project including this SAP-QAQCP and revisions.

The Brio Site management will maintain all document revisions. An original first
issue of all documents will be maintained onsite. In addition, a current version of all
MOM documents will be maintained onsite.

113 PROJECT ORGANIZATION AND RESPONSIBILITIES

The BSTF and its contractors are staffed with a team qualified and competent
persons capable of providing the equipment and services required to implement the
Brio Site MOM plan in a coordinated and timely manner to meet or exceed the
MOM requirements. This section details QA/QC responsibilities of individuals
representing the Brio Site. The Brio Site Organizational Chart is presented in Figure
10.

The BSTF and its contractors will:

e Provide facilities and qualified personnel and provide access to the work areas, as
required

e Furnish labor and facilities to obtain and handle samples at the project site, perform
inspections and analyses, and provide for storage and preservation (including
refrigeration) of samples as necessary
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e Collect and deliver representative samples of materials that require analysis
including air samples, water samples, and others as required in the MOM Plan.
Procedures for collecting samples are presented in Sections 2.0 through 10.0

¢ Ensure that transportation and ultimate disposition of samples take place in
accordance with the appropriate local, state and federal laws

e Provide written documentation and data management of the analytical and
inspection results

e Provide results of representative split sampling to the Brio Site management as
requested. Make provisions for and assist the USEPA in collecting split samples of
onsite materials at their request

e Provide for regular maintenance and calibration of analytical equipment per
factory specifications. This maintenance and calibration will be documented and
included in the project record documents

» Provide for internal laboratory quality control. Normally five percent (1 in 20) of
the total number of samples collected at the Brio Site will be devoted to internal
quality control checks. In addition to precision and accuracy testing, reference and
other standards will be analyzed as required by the methodology

¢ Provide for sample container preparation and preservation of samples

e Maintain internal written record keeping and chain of custody for samples

e Promptly submit copies of written reports of analytical results to the Brio Site
management. Each report shall include the following:

(1)  Date issued
2) Project title and number
(3)  Name, address, and telephone number of the analytical laboratory

(4)  Signature of the laboratory QA Manager, laboratory project manager, or
laboratory manager/director

(5)  Date of analysis
(6) Sample number, identification, and location

(7)  Results of all analyses, including detection limits
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(8) Promptly submit copies of any contractor's QC summary reports
summarizing quality control experience and actions

11.3.1 Brio Site Management

All work performed at the site is under the direction of the Brio Site management.
The Brio Site management’s responsibilities are:

o Training field personnel for sampling and QC activities.

» Coordinating activities and efforts of the field and laboratory personnel in order to
ensure efficient and effective project performance

e Coordinating and scheduling the project (determine when and where to move the
crews, ensuring that proper equipment is at the site when crew arrives, and ensuring
all necessary details are handled prior to crew moving to site, etc.)

e Assisting the field personnel with any on-site problems encountered (make
arrangements for additional personnel if needed, additional or alternative types of
equipment, operational problems, etc.)

¢ Reporting monitoring results to the BSTF and USEPA as required in the MOM
Plan.

e Overall management of QA/QC program
11.3.2 Quality Assurance Manager

Many QA tasks can be performed offsite; therefore, the QA Manager may be an
offsite contractor who visits the Brio Site as needed for QA oversight.

The QA Manager's responsibilities include:
e Preparation and maintenance of the QAQCP
e Monitoring for compliance with the QAQCP requirements
¢ Supporting the Brio Site management
e Coordinating contract laboratory and other technical services
¢ Auditing lab and systems performance

e Providing QA documentation to be used in Brio Site reports
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The QA Manager has the authority to reject data when associated QC data indicate
questionable or non-defensible data. The QA Manager also has responsibility to
inform BSTF management when it is found that the work being performed is not in
compliance with the requirements of the QAQCP, the project specifications, or the
Consent Decree.
The QA Manager is responsible for overseeing the QA/QC procedures associated
with analytical and sampling methodologies. These responsibilities include, but are
not limited to:

¢ Monitoring and assisting with performance of all sampling procedures

e Monitoring field or operations technicians

o Ensuring proper sample acquisition techniques are employed

¢ Reviewing sample log books

e Other QA functions outlined in the QA/QC Plan

e Reviewing and approving data generated by contract laboratories

e Performing inspections of the contract laboratories

e Coordinating all activities involving the laboratories if requested by BSTF
management

e Coordinate with the contracted laboratories to make sure they are adequately
supplied and maintained if requested by BSTF Management

e Reporting analytical data to the Brio Site management if requested by BSTF
Management

11.3.3 Field or Operations Technicians
The field or operations technicians are responsible for:

e Following the procedures and requirements set forth in the MOM Plan and SAP-
QAQCP.

e Decontaminating sampling equipment
e Sample collection

e Implementing the associated QC requirements
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e Documenting sampling activities
11.3.4 Safety and Operations Supervisor (SOS)
The Safety and Operations Supervisor (SOS) reports to the Brio Site
management and is on site regularly to implement the Worker Health and Safety
Plan and the Spill/Volatile Emission Release Contingency Plan/Emergency
Notification Plan (SVERCP/ENP). The SOS's responsibilities are described in the
WHASP and the SVERCP/ENP.
11.3.5 Contract Services
Analytical laboratories and/or other contractors may provide:
¢ QA oversight
e Sample Collection and documentation
e Analytical support for samples collected for chemical analysis
e Laboratory and field auditing
e Data validation
e Generation of Brio Site reports
11.3.6 Contract Laboratory Quality Assurance Manager
The contract laboratory QA Manager is responsible for providing explicit quality
control instructions to the laboratory and for assessing laboratory performance. The
contract QA Manager is responsible for assigning data qualifiers and informing the
Technical Director of analytical problems based on quality control data. The QA
Manager also maintains quality control data summaries and control charts. These
summaries are presented to the Technical Director and the Corporate Quality
Assurance Group for subsequent identification of systematic problems and their
resolution.
11.3.7 Role of Contract Laboratories

A description of the contract laboratories and their areas of support includes:

¢ Analytical Laboratory - chemical analysis of soil, water, air, and waste samples
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Construction Testing/Inspecting - material testing to assure compliance with
construction specifications and water well installation at the Brio Site.

The contract laboratories may be coordinated by the BSTF QA Manager who will
provide additional review and coordination to facilitate continuity between the
laboratory and the Brio Site. Audits by the Brio Site may be made to verify that the
contract laboratories' performances meet the requirements set forth in the QA/QC
Plan. Each laboratory will be given a copy of the QA/QC Plan to provide a
thorough understanding of the project requirements.

In the event a contractor laboratory fails to provide services as required by the
project specifications, the QA Manager may recommend that the Brio Site ceases to
use that laboratory until the laboratory adequately demonstrates that it has come
back into compliance. Should a laboratory fail to regain an acceptable level of
compliance, the Brio Site may discontinue use of that laboratory. The laboratory
may be used again after satisfactory corrective actions to resolve areas of
noncompliance. In the unlikely event that a laboratory fails to provide service
suitable to the project requirements, an alternate laboratory may be submitted for
approval to the BSTF.
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FIGURE 10
BRIO SITE ORGANIZATIONAL CHART

BRIO SITE
MANAGEMENT
SAFETY AND QA/QC
OPERATIONS MANAGER
STTPERVISOR
FIELD CONTRACT
OPERATIONS LAB
TECHNICIANS QA OFFICER
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11.4 STANDARD OPERATING PROCEDURES
Standard operating procedures (SOPs) will be developed for both field activities and
laboratory analysis. SOPs provide information on sample collection, documentation
analysis, and reporting.
Sections 2.0 through 10.0 present the SOPs for field sampling and monitoring activities.
The contract laboratory will develop SOPs for laboratory activities.
11.5 ANALYTICAL METHODS
The contract laboratory will use USEPA analytical methods for testing samples collected at
the Brio Site. Table 7 presents the methods for the various Brio Site media.
TABLE 7
ANALYTICAL METHODS
MEDIA ANALYTICAL MOM PLAN SAP-QAQCP
METHODOLOGY ' REFERENCE REFERENCE
Treated Water SW-846 Table 2 Table 1
Surface Water Modified SW-846 * Table 4 Table 3
FFSZ
Groundwater 524 Table 7 Table 2
Air (SUMMA) TO-14 Table 3C Table 7
1 See MOM Plan or SAP-QAQCP reference for individual parameters
2 Method SW-846 8260 modified to achieve detection limit for 1,1-dichloroethene of no
greater than 0.50 pg/l
11.6 DATA QUALITY OBJECTIVES
11.6.1 Precision and Accuracy
The BSTF will request the laboratory to perform precision and accuracy measurements on no
fewer than five percent (1 in 20) of all Brio Site samples.
Precision and accuracy of data will take into consideration the guidelines established in the
accuracy and precision sections of the appropriate methodology implemented. The laboratory
will use precision and accuracy data to evaluate the usefulness of the analytical data and to
develop corrective actions.
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Methods lacking precision and accuracy data will be studied by the contract laboratory to
develop criteria. Precision and accuracy data will be collected from the data for matrix spikes
and matrix spike duplicates. (Additional sampling and analytical precision data will be
collected from the analytical results for duplicate samples).

11.6.2 Blanks

Field, trip, and rinse blanks will be collected in order to verify that the sample collection,
handling, and shipping process have not affected the quality of the samples. Blank samples
will be collected, in same size and type of container, numbered, packaged, and sealed in the
same manner as the other samples.

Field and Trip Blanks will only be analyzed for the volatile organic compounds.

Field blanks will be collected by pouring an appropriate amount of blank water into the
appropriate sample containers while in the field at the location of an actual field sample.
Field blanks will be collected at a frequency of 1 blank per 20.

Rinse blanks will be collected by pouring an appropriate amount of blank water into or
through a decontaminated sampling device and into the appropriate sample containers.
Rinse blanks will be collected at a frequency of 1 blank per 20 samples.

Trip blanks are samples of analyte-free media prepared by the laboratory and taken to the
sampling site and returned to the laboratory unopened. Trip blanks will be prepared by the
analytical laboratory using analyte-free water for liquid matrices or sand for solid matrices, and
sent in the sample containers to the field sampling site. Trip blanks will be utilized at a
frequency of 1 blank per 20 samples.

11.6.3 Field Duplicate Samples

Field duplicate samples will be collected to verify the laboratory and field procedures.
They are identical samples collected at the same time, using the same methods; and are
contained, preserved, and transported in the same manner as other samples to verify the
reproducibility of the data. Field duplicates may be submitted blind to the laboratory
performing the analyses. One duplicate per 20 samples will be submitted for analysis. A
duplicate sample will be noted in the field logbook as a duplicate. Field duplicate samples
may be assigned a unique sample identification that does not indicate to the lab that the
sample is a quality assurance sample.
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11.6.4 Analytical Completeness

11.6.5

11.7

11.8

The analytical completeness objective for compliance samples will be a minimum of 95% of all
samples collected.

Sample Holding Times

Sample holding times will begin when the sample is collected and analysis will be
implemented within the holding times indicated for each specific parameter as referenced in
Table 8.

TABLE 8
HOLDING TIMES
SAP-QAQCP
MEDIA REFERENCE
Treated Water Table 1
Surface Water Table 3
FFSZ
Groundwater Table2
Air (SUMMA) Table 6

SAMPLE DOCUMENTATION AND CUSTODY

Sampling information will be recorded in a field logbook. Each sample bottle will be
labeled, a chain of custody will be completed, and sample shipping containers will have
custody seals. Section 3.0 presents the procedures for proper documentation and
custody.

INSTRUMENT CALIBRATION

Calibration procedures for specific analytical methodologies will be included with the
approved analytical laboratory's QA Program Plan, and the instrument operating manuals.
Field equipment will be calibrated according to the manufacturer's recommendations.

11.9 TRAINING
Both laboratory and field personnel will be trained to perform the sampling or analysis
tasks assigned to them. Training will emphasize QA/QC and will be documented.
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11.10 DATA REDUCTION, VALIDATION, AND REPORTING

The laboratory will provide an analysis reporting system that is designed to produce
complete, defensible, and accurate data. All samples collected for compliance purposes
will be reported in a format that allows for validation by a third party. The FFSZ
groundwater monitoring reports will be validated.

11.11 PERFORMANCE AND SYSTEMS AUDITS

The laboratory will be audited as required by BSTF management. The laboratory will
develop and follow a QA/QC Plan. This QA/QC Plan will serve as a basis for establishing
audit criteria.

11.12 FIELD AND LABORATORY PREVENTIVE MAINTENANCE

Prior to project activity utilizing equipment for the purpose of sampling and testing, all such
equipment will be checked and calibrated, where applicable, by either standard procedures or
instructions provided by the manufacturer of the equipment. Periodic maintenance will also be
provided and will include routine servicing, cleaning, recalibration, and the replacement of
parts as required.

Reference to equipment maintenance for the contract laboratory will be defined in the
laboratory QA/QC Manual. In the event of an analytical and/or sampling equipment failure at
the contract laboratory, any malfunction that could alter or result in the absence of analytical
data that could be critical to making determinations regarding safety, health, environmental
standards or project work changes will be made known to BSTF Management,

11.13 CORRECTIVE ACTION

The criteria for triggering corrective action will include (but is not limited to) unacceptable
spike recoveries and duplicate results, loss of sample due to breakage or consumption during
testing, missed holding times, improper preservation, improper documentation of sampling or
analysis, and transcription errors on analytical reports.

The laboratory or personnel responsible for the corrective action will provide the QA/QC
Laboratory Manager with a memorandum stating the problem and corrective action taken.

On-site corrective actions are necessary for actions on-site that are out of compliance with site
policies, procedures, design requirements or this QAQCP. The on-site out of compliance
action and the corresponding corrective action will be documented and retained in the Brio Site
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11.14

files.

The QA/QC Manager or his designee will approve on-site corrective actions and track
unresolved on-site corrective actions until approved.

QUALITY ASSURANCE REPORTING

Compliance with this QA/QA Plan will be documented annually in the Annual Effectiveness
Report. The following quality aspects will be reviewed for compliance throughout the year and
summarized in the Annual Effectiveness Report:

Analytical precision frequency and results
Analytical accuracy frequency and results
Analytical blank frequency and results
Analytical detection limits

Analytical completeness

Analytical holding times

Field sample collection

Chain of custody documentation

Field log documentation

Laboratory and field calibration

Field employee training

Corrective action reports
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APPENDIX D

NSCZ GROUNDWATER RECOVERY WELL,
DNAPL RECOVERY WELL, AND
PIEZOMETER CONSTRUCTION REPORTS
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Sh. 10f 1
WELL NUMBER: A 016W LOCATION SKETCH/ADDITIONAL NOTES
TOTAL WELL DEPTH (FL. BGS) _ 48.93  BOREHOLEDIA.(in) 12 STICKUP (ft) _ 4.57 BEDDING LAYER ELEVATION
P AT THE TIME OF CONSTRUCTION
CASINGDIA.(in) 4  TYPE:  Stainless Steel  SCREEN LENGTH (f) T SLOT SIZE (in) 0.010
DRILLING COMPANY Fugro DRILLING METHOD Hollow Stem Auger
GEOLOGIST Scott Ude DATE DRILLED 6/04/02
TOP OF CASING ELEVATION (F-MSL) GROUND SURFACE ELEVATION (Ft-MSL) _ 33.93
= [o-
= i
gl E| g = |3k
F g W LITHOLOGIC DESCRIPTION
og | w %
a=| © sa §8
o Q H
—r 4.57
339310 7
i :% 3.5 Clay (CH), tan and red-brown, damp, very stiff
wof 1
f 5 J % -4.5 former vegetation surface
. / 5.0 -5.0-10.0' common rootlets
25.001L | / -8.0-85 silty clay zone, wet, soft
:103/ -8.5-9.0'  crumbly silty clay zone
- - / 5.0 -9.0-155' grayand tan
2000 [ ] / ‘g‘g‘:tv -155' red-brown, damp, high plasticity
:15:% -24.5-31.0' tanand gray
[ ] / 5.0
15.00 | %
10.00 / 20
Silty Clay (CL), gray and tan, damp to wet, stiff, high plasticity
5.0
5.00 - 28.93 - .
Bentonite| Clayey Silt (ML), tan and gray, saturated, soft, moderately cohesive
Seal
L 31,
i PP
0.00 o i 33.93 Siity Sand (SM), very fine-grained, red-brown and minor gray, saturated, soft to flowing
- — -34.5-35.0' silty clay, red-brown, damp, firm
— 4.5 -35.0-40.0' silty sand to sandy silt, red-brown and gray, saturated to flowing
-5.00 i
20/40 | —
Filter [~
B Pack _:_ 20
-10.00 =
- — 4.0 Clay (CH), damp, red-brown, very stiff with minor saturated Claysy Silt (ML) seams to 2 inches
-15.00 =< 48.93 thick, rec?-bmwn damp
2000 _
- 55_
2500
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WELL NUMBER: A 02GW LOCATION SKETCH/ADDITIONAL NOTES
TOTAL WELL DEPTH (Ft. BGS)  43.35  BOREHOLEDIA.(n) 12 STICKUP(f) _ 4.65 BEDDING LAYER ELEVATION
AT THE TIME OF CONSTRUCTION
CASINGDIA. (in) 4  TYPE: Stainless Steel  SCREEN LENGTH () 15.0  SLOT SIZE (in) 0.010
DRILLING COMPANY Fugro DRILLING METHOD Hollow Stem Auger
GEOLOGIST Scott Ude DATE DRILLED 6/05/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (FtMSL) _ 32.85
= |g|8 & wg
gzl =2 &g >
% S| Bl F EEE g LITHOLOGIC DESCRIPTION
c|4|g i 2
; 5 g |%
— 4.65
32.35 : 0 —7
3000 / 8k Clay (CH), red-brown, gray to dark gray, damp, firm
:5:% -45-55  dark gray to black
e / -54' former vegetation surface
2500 / ha -59-90'  common rootiets
» _/ -5.5-9.0' gray to dark gray
1= 1 D =
- _/ Volclay -9.0-125 gray
20.00 [ -/ Grout 40 -125-12.8" crumbly calcareous-rich zone in clay matrix
R / -128-225 red-brown and gray, high plasticity
15 - %
1500 ] % 5.0
oy %
L
1000 R N o
25 :\:h A Siity Clay (CL) to Clayey Siit (ML), gray and red-brown, damp, firm, silty zones are saturated,
=== \\\\ Seal soft
: N <2035
IR 5.0
bl il N\Y 1 28.35
P |
so00l ] j;j - - 5.0 Clayey Silt to (ML), red-brown and gray, saturated, silty zones are flowing
L <
351545 Fiter [ —
Pack [
-5.00 Ew 25
= Sand (SW), very fine-grained, tan, saturated, flowing
10,000 = 25
10.00 [ 43.35
1500
s ]
- 50
2000
tss—
2500
| 002140
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WELL NUMBER: A01PZ Sh.1of 1 LOCATION SKETCH/ADDITIONAL NOTES
TOTALWELLDEPTH (FL. BGS) 4417 BOREHOLEDIA.(in) __ 87/8  STICKUP (ft) BEDDING LAYER ELEVATION
AT THE TIME OF CONSTRUCTION
CASINGDIA.(in) 1 TYPE: _ Stainless Stesl SCREEN LENGTH (ft) 10.0  SLOT SIZE (in) 0.010
DRILLING COMPANY CCl DRILLING METHOD Hollow Stem Auger
GEOLOGIST Samuel Cheek DATE DRILLED 5/23/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) __ 30.92
g
AHHEE W
52 E|g gEE E LITHOLOGIC DESCRIPTION
oo | w m i
Q-— o 5 o Q
o i
—T 3.58
3092 -0
T 7 -0 - 29.0" bgs (below ground surface) drilled without sampling
= 5 -
2500 F
o 10_
2000 F
- ] Volclay NA
L 45- Grout
15.00 F
£ 20_
1000 -
P
500 F
:30: = -29.17 g n;yloy Sanl:l (SC) very fine-grained, red-brown, saturated, soft, slightly cohesive, calcareous™—|
000 ) Seal 20 ClayeySlt{M.) red-brown, wet, soft, slightly cohesive, increass in clay amount to 32.2
B 5 3217 o0 S'_Ity_.?éaénd-T(S_M_) o T fine-grained, red-brown, saturated, soft, siightly cohesive
el —T 34.17 Sl
Ex 2.0 Sandy Siity Clay (CL), red-brown, moist, firm
=] 2.0
= - Sand (SW), very fine-grained, red-brown, saturated, soft, slightly cohesive to flowing
i [— |/ Clayey Silt (ML), red-brown, moist, soft, slightly cohesive O
E = 2.0 Siity Clay (CL), red-brown, damp, firm, minor sand content
- 4 2 20 Clayey Sand (SC), very fine-grained, red-brown, wet, soft, slightly cohesive
|:45-.. C—1 4417 [70 -43.1 -45.0 saturated, flowing, grain size increases to fine, with a decrease in clay content
-15.00F
- 50..
-2000F o
- 55 3
2500F A



lgonzale
002141


WELL NUMBER: A02PZ . LOCATION SKETCH/ADDITIONAL NOTES
TOTAL WELL DEPTH (FLEGS) 4913  BOREHOLEDIA.(in)  87/8  STICKUP(f) 262 BEDDING LAYER ELEVATION
— - AT THE TIME OF CONSTRUCTION
CASINGDIA. (in)_1 _ TYPE: Stainless Steel  SCREEN LENGTH (ft) 10.0  SLOT SIZE (in) 0.010
DRILLING COMPANY ccl DRILLING METHOD Hollow Stem Auger
GEOLOGIST Samuel Cheek DATE DRILLED 5/23/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) _34.38
=1 Q g
§ ~|E] 9 9 gg
< § E 2 § E ﬁ LITHOLOGIC DESCRIPTION
qeld |3 B |2
o o] 4
—T 262
3438 0
i -0 - 34.0" bgs (below ground surface) drilled without sampling
30.00 [ .
- 5 -
|-~
25.00 [ 447
20.00 [ 4]
- Volclay NA
-] Grout
15.00 [ 50
10.00 [ o
5.00 [
] ]
0.00 |, T -34.13 Sand (SW), very fine-grained, red-brown, saturated, flowing
35 20 ik Clay (CL), red-bupwn, mo —
o Seal —\ lay (CL), , moist, stift
= -37.13 | 20
500 || 3943 | 20 Sand, very fine-grained, with minor Clay (SC), red-brown, saturated, soft, slightly cohesive
e 5 50 -37.2-37.8 increasing clay confent
- - iz’:to B 20
-10.00 ,c | Pack = 2.0 [ Sitty Clay (CL), red-brown, moist, firm, stiff Yo ]
- -] Sand, very fine-grained, red-brown, saturated, slightly cohesive, minor clay content
] - —| 20 increasing to 47.8'
B 'm [ 4043 [ 20 — Siity Clay {CL), red-brown, moist, firm
-15.00[ o D —-49.13 | 20| /—&5and (SW), very fine-grained, red-brown, saluratad, flowing |
-20.00[
"ae nani™ =
| 002142
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WELL NUMBER: B 01 GW Sh.1of1 LOCATION SKETCH/ADDITIONAL NOTES
TOTAL WELL DEPTH (Ft. BGS) 4657 BOREHOLEDIA.(n) __ 12 STICKUP () _ 5.68 BEDDING LAYER ELEVATION
AT THE TIME OF CONSTRUCTION
CASINGDIA.(in) 4 TYPE:  Stainless Steel  SCREENLENGTH (ff) 150 SLOT SIZE (in) 0.010
DRILLING COMPANY ccl DRILLING METHOD Hollow Stem Auger
GEOLOGIST Samuel Cheek DATE DRILLED 5/28/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (F-MSL)  32.32
z g18 8 ye
ed|lz|e 482 |3
EZ2IE|¢ gu:ﬁ 5 LITHOLOGIC DESCRIPTION
o Lut =t
g &8 g %‘“—' g
(] 8 wl
— 5.68
3232+ 0
L 15
3000 / =0 Clay (CH), dark gray, dry to damp, firm, minor iron nodules
”5'% 20 -21-43  red-brown color
- _/ : -4.3-11.3" damp with minor silt content, moderate plasticity
25.00 [ :/ 20 -95-11.3' tan and gray, calcareous nodules
%y / 2.0
- / Voiclay 20
2000 ] \‘: Grout 20 Silty Clay (CL), tan and gray, damp, firm, minor calcareous nodules and iron nodules
I A 2
— I - ). '
B :\\ 20 16.2-18.1" decreasing silt content
- N
15‘00 - & \\:: 2.0
E— i 2.0
- /// Clay (CH), tan and gray, dry, firm
e o < 20
1000 | :\\ 20 Silty Clay (CL), gray, damp, firm
5 20 Sandy Clay (CL), tan and gray, damp, firm, calcareous nodules
-26.57 | 5 -244-24.T pocket of calcareous nodules
& -28.1-28.5 saturated
| 2957 | 20
20 Ciayey Siit (CL-ML), red-brown, moist, soft, slightly cohesive
— 3157 |
— 2.0 -31.3' increase in sand with decrease in clay
£ 2.0
= 20|  Sand (SW), very fine-grained, red-brown, saturated, soft
::: 20 Ciay (CH), red-brown, damp, very stiff; tan and gray silt/sand seams throughout clay
— 20 Sand (SW), very fine-grained, red-brown, wet, soft, noncohesive, minor to common DNAPL
= B 24 Silty Clay (CL), red-brown, damp, firm, minor DNAPL throughout
- 20 Sand (SW), very fine-grained, red-brown, saturated, flowing
C —! 4857 [ 1.0 Sandy Silty Clay (CL), red-brown, damp, firm, minor DNAPL throughout
2000 ]
L 50 -
2500
M 55 -
-30.00 ]
| 002143
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Sh. 1 of 1
WELL NUMBER: BO2GW

PROJECT: GW Racovery Wells LOCATION: Brio North Site

TOTAL WELL DEPTH (Ft. BGS) 48.36  BOREHOLE DIA. (in) 12 STICKUP (ft)

CASING DIA. (in) 4 TYPE: Stainless Steel SCREEN LENGTH (ft) 20.0  SLOT SIZE (in) 0.010

LOCATION SKETCH/ADDITIONAL NOTES

GROUND SURFACE ELEVATION =
BEDDING LAYER ELEVATION
AT THE TIME OF CONSTRUCTION

DRILLING COMPANY ccl DRILLING METHOD Hollow Stem Auger
GEOLOGIST Samuel Cheek DATE DRILLED 5/30/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL)  33.11
= —
= o}
E§ 2 é’z 5 LITHOLOGIC DESCRIPTION
HHHEE
— mﬂ =
m § 2
—|- 4,39
BN 0 f77y 15 |__Clayey Sand (SC), very fine-grained, red-brown, damp, Soft, crumb
S0.60 1 :? 20 Clay (CH), dark brown, dry, firm, stiff, minor iron nodules, rootlets
' :5:/ e -35-4.0 gravely road base
* _/ -56-11.3  soR, minor siit
S 2.0
-82-11.3
wf 1 5 o
10 ] / :
LV Avoiclay 20
- - N % F
2000| \:S: Grout 20 Silty Clay (CL), tan to gray, damp, soft, minor iron nodules, minor calcareous nodules
[ 2 20
i 20 Clay (CH), tan to gray, damp, firm, stiff, very minor silt
15.00 |- 20
’ 2.0
B 20 Sandy Clay (CL), red-brown, wet, soft, sand concentratad in seams
10.00 i L2338 | <
B 26.36 = Silty Sand (SM), very fine-grained, gray, saturated, soft, calcareous nodules
s [ =f -258 becomes red-brown, slightly cohesive
| S 12836 29 -26.2-26.8' minor clay content
K [~ 2.0 |__Sandy Ciay (CL), red-brown, damp, firm
0oL - &= 20|  Sandy Siit (ML), red-brown, wet, soft, plastic, minor clay content
:35: :—: 20 -34.1-40.3' minor DNAPL, increasing clay content
[ ] = 20 -38.3-30.7" silty sand, red-brown, saturated, soft,
.500F - —- P slightly cohesive, very minor clay content
L &= 20| Clay (CH), red-brown, damp, firm, stiff, minor DNAPL 40.3 - 42.3
B bl — Cla Sand SC fine-grained, red-brown, saturated, sli cohesive, minor silt e —
-10.00 & 20 Yoy S S Y Meriant DNABL oty
i = Clay (CH i red-bmwn damp, firm, stiff
i = 20 Gy } 245.2' * common DNAPL
B = 20 Sand (SW), very fine-grained, red-brown, wet to saturated, flowing, DNAPL abundant 46.1 - 46. 3!
-15.00} -1 48.36 Sandy Clay (CL), red-brown, damp, firm
- 20 -47.6-50.0' minor to common DNAPL
W -48.1-48.3' abundant DNAPL —
2000
L 55._
25001
002144



lgonzale
002144


;i 1
WELL NUMBER: B 03 GW Sl LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: GW Recovery Wells LOCATION: Brio North Site GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (Ft. BGS) 4591 BOREHOLEDIA.(in) 12 STICKUP ()  4.84 BEDDING LAYER ELEVATION
— Tt — AT THE TIME OF CONSTRUCTION
CASINGDIA. (in) 4  TYPE: Stainless Steel SCREEN LENGTH (ft) 20.0  SLOT SIZE (in) 0.010
DRILLING COMPANY ccl DRILLING METHOD Hollow Stem Auger
GEOLOGIST Samuel Cheek DATE DRILLED 6/03/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL)  33.18
=z —
z el = uE
571513 g |B
<= E F §m§ § LITHOLOGIC DESCRIPTION
5 ol 3 oY eg
o § 8&
—r 484
3316 0
. _7 20
. / Clay (CH), dark gray, dry, stiff, small calcareous nodules and iron nodules
3000 / 40 -59-8.3" light brown, sandy material, road base
B Z/ -6.3-10.9' gray to light gray
= / 4.0
2500 /
01/
- N Volclay
- INYWN Grout 4.0 Silty Clay (CL), gray, damp, firm, plastic, calcareous nodules
2000
B Clayey Silt (ML), red-brown, damp, soft, slightly cohesive —
| 4.0
| Silty Sand (SM), red-brown, saturated, soft, slightly cohesive
15.00 |- 20
N - 2091 [ 2.0
10.00 L 2391 | 4.0
i - 25.91 Alternating layers of Silty Clay (CL), red-brown, damp, stiff to very stiff,
i \ M\ = minor calcareous nodules; and Clayey Silt (ML), wet to saturated,
500 NN £ & soft, slightty cohesive
300NN ::: -25.9-26.3' clayey silt layer
- N W —- 4.0 -26.3-33.2" silty clay layer
0.00 ' TNNNI 2010 1= -33.2-34.8' clayey siit layer
-35-fNNNI  Filter [— 40 -34.8-36.2" silty clay layer
- - I - — . .
BN Pedle - -36.2-38.4' clayey silt layer
-5.00 t N il -38.4-38.9" silty sand, very fine-grained, seam, red-brown, saturated
40 \h — 1 2.0 -38.9-41.3" clayey silt layer
-~ ::\\ & 4.0 -413-47.0' sily clay layer
41000 NN e
s
IR ==l 45.91 | 3.0
- [
-15.00f
-
| 50
-20.00 -
- 55 -
2500
| 002145
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WELL NUMBER: B 04 GW Sh.1of 1 LOCATION SKETCH/ADDITIONAL NOTES
TOTAL WELL DEPTH (Ft. BGS) BOREHOLEDIA.(in) 12 STICKUP(f) __ 4.78 BEDDING LAYER ELEVATION
AT THE TIME OF CONSTRUCTION
CASINGDIA.(in) 4  TYPE: Stainless Steel  SCREEN LENGTH (ft) 20.0  SLOT SIZE (in) 0.010
DRILLING COMPANY Fugro DRILLING METHOD Hollow Stem Auger
GEOCLOGIST Scott Ude DATE DRILLED 5/30/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 34.22
=z —
z || 8 2 ﬁ@
Szl z|a| B2 x
<= E T E!F_;E 3 LITHOLOGIC DESCRIPTION
@ o 3 E _lg
- 2 3
a S A
— 4.78
34.22 [ D 7
] / 5.0 Clay (CH), damp, firm to very stiff
30.00 51% -0.0-2.0 red-brown
- _/ -20-4.0  dark brown, tan and red-brown
E 5 / 40 -40-10.0' dark brown to dark gray
ke -55' former vegetation surface, common rootlets to 10'
25.00 10
N / -10.0-14.0' dark gray
S / Volclay 5.0 -14.0- 16.0' gray and tan with minor red-brown
2000: Z/ Grout -16.0-23.0' red-brown, very stiff
T F154 / -23.0-27.5 gray and tan, very stiff, very minor calcareous nodules
i Z/ -25.0-27.5 sandy clay, gray and tan, wet to saturated, soft
- - / 50 -285-29.0' silt zone, red-brown and gray, saturated, soft
15.00 20 % -29.0-33.5 clay, red-brown, damp, very stiff
4 / 2372 | 59
10.00 [0 / Bentonite
el / Seal
- / - 26.72
[ ] 2872 | 50
307 / —
[ ] / [ 5.0
0.00 [ .- TNYN o . . .
- 35- \:\\ St Silt (ML) to Silty Clay (CL), red-brown and gray, saturated, common DNAPL in pore spaces
B AV = -
- R ii"";‘;r” [ ' Silty Sand (SM), tan, saturated, common DNAPL, noncohesive to flowing
-500[ .. [
40 prA  Pack [ -
B :;;;j Ei Intermixed zones <1" thick of clay, silt, and silty sand; sand-rich zones at 41.0 - 41.3 and
A i 4.0
] i;‘rﬁ ey 43.5 - 43.8' hydrocarbon sheen on saturated sand zones; DNAPL in pore spaces
-10.00[ , Tt -
- 45~ 1 - -
- -% & 40|  Crav (CH), red-brown, damp, very stif, no visible DNAPL
C ] c =l 4872 |
-1600[ m//ﬁ — Silty Clay to Clayey Silt (CL-ML), red-brown, saturated, no visible DNAPL
2000[ 7]
e nnk n
| 002146
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WELL NUMBER: B 05 GW S el LOCATION SKETCH/ADDITIONAL NOTES
TOTAL WELL DEPTH (FLBGS) 4891 BOREHOLEDIA.(in) 12 STICKUP (%) 559 BEDDING LAYER ELEVATION
' AT THE TIME OF CONSTRUCTION
CASINGDIA.(in) 4 TYPE: Stainiess Steel  SCREEN LENGTH (ft) 15.0 SLOT SIZE (in) 0.010
DRILLING COMPANY Fugro DRILLING METHOD Hollow Stem Auger
GEOLOGIST Scolt Ude DATE DRILLED 5/28/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 32.91
g 2l % g 53 g
£ g b 2 EE& z LITHOLOGIC DESCRIPTION
E i o § zg g’
(7] 8 ol
— 5.59
32.91 - 0 _7
W il / 40 Clay (CH), damp, firm, high plasticity
:5:/ -4.5' dark gray to black, minor oyster shell hash, slightly crumbly
L _/ -55 former vegetation surface
25,00 i / 5.0 -55-9.0' common rootlets
L —/ -10.0' gray and tan clay, damp, firm
:102/ -14.0' 2" layer at calcareous nodules
20.00 : :/ Volclay 5.0 -14.5" red-brown and gray, damp, firm, high plasticity
W _/ Grout -225' grayandtan
—15-% -24.0' water on the outside of the core
oo | :%
[ 20 %
-25
- ::‘; | 57.00 Silt Clay (CL) to Clay (CH), red-brown, gray and tan, wet, firm, moderate to high plasticity
500 [ NNentonite 5.0
- NN Seal
- 30 \\T\ - 30.00
R 50|  SandyClay (CL) to Clayey Sand (SC), red-brown and gray, saturated, DNAPL in pore spaces
— 33.91 beginning at 32"
- — - Clay (CH), red-brown, wet, firm, minor DNAPL
- — Silty Sand (SM) to Sandy Silt (ML), red-brown, saturated, slightly cohesive to flowing,
- — common DNAPL /1
- mﬂ). red-brown, salurated, firm, minor DNAPL a
o 5.0 Sand (SW), very fine-grained, tan, saturated, fiowing
}_-: Clay (CH), red-brown, saturated, very stiff
- 5.0 -46.5-47.5' silty sand, saturated, DNAPL
— 48.91 -475-485 sty clay with sandy seams, minor DNAPL
2000
L 55 -
2500]
| 002147
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Sh.1of 1
WELL NUMBER: BO1PZ of LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: Piezometers LOCATION: Brio North Site GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (FL BGS) 4097  BOREHOLEDIA.(n) 87/8  STICKUP(R) _ 2.28 BEDDING LAYER ELEVATION
I AT THE TIME OF CONSTRUCTION
CASINGDIA.(n) 1 TYPE: StainlessSteel  SCREEN LENGTH () 10.0 SLOT SIZE (in) 0.010
DRILLING COMPANY cel DRILLING METHOD Hollow Stem Auger
GEOLOGIST Samuel Cheek DATE DRILLED 5/22/02
TOP OF CASING ELEVATION (F-MSL) GROUND SURFACE ELEVATION (Ft-MSL)__ 31.22
s |e|8] 2 £
) T 9 >
=17 7] 3433
<3 § EEF LITHOLOGIC DESCRIPTION
gE g |2
i § QE
— 2.28
3122} 0
- ] -0 -27.0' bgs (below ground surface) drilled without sampling
- 5 —
2500
= 1 0 -
20001 Volclay
S Grout NA
15
1500
- 20_
1000 [
[ 25
5 00 — — = 25.97
e ntonits| |
L 1A seal 20 Silty Clay (CL), gray, red brown, moist, soft
I | 28,97 -28.1-29.7 @(CH}.red—bmwn,mdal,sﬁﬁ
_30 4 . 20 '29.7-30.1 'bm
- / /' =1 :
0.00 | ;;; — 30.97 20 Clayey Silt (ML), red-brown, wet, soft, small calcareous nodules
/ —
g ;‘; 20140 [ ] 20 Clayey Silty Sand (SM), very fine-grained, red-brown, wet, soft, well-sorted
B Filter | — .
50 VA pac I 20|  Clay (CH), red-brown, damp, very stiff
- = 20 Clayey Silt (ML), red-brown, wet, soft, slightly cohesive
e, =
- 40 7 [ 20 Clay (CH), red-brown, damp, very stiff
1000 7 2 —=-4087 1%
= -
45
1500 ]
- 50 -
2000 ]
E 55 -
2500
| 002148
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WELL NUMBER: B02PZ BASTES LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: Piezometers LOCATION: Brio North Site GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (Ft. BGS) _ 44.05 BOREHOLEDIA.(in) _ 87/8 _ STICKUP (ft) BEDDING LAYER ELEVATION
SEE —— AT THE TIME OF CONSTRUCTION
CASING DIA. (in) 1 TYPE: Stainless Steel SCREEN LENGTH (ft) 10.0  SLOT SIZE (in) 0.010
DRILLING COMPANY CCl DRILLING METHOD Hollow Stem Auger
GEQLOGIST Samuel Cheek DATE DRILLED 5122102
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Fi-MSL) _ 32.30
= c
éi E 2 g E §g LITHOLOGIC DESCRIPTION
-
: 3 3y
—r 2.70
3230} 0
3000 ]
7] -0 - 29.0° bgs (below ground surface) drilled without sampling
= 5 -
2500
-10-
2000 ]
=i Vi
W ) NA
1500 ]
- 20
1000 ]
| 95|
5001 ]
J
O 7 - 2905 1= | Clayey Sand (SC), very fine-grained, red-brown, e, soft, siightly cohesive
Bl . -31.0-31.6 saturated
B 3205 | 2.0 - 31.6 - 31.9 increasing clay content
0.00 [ " 4 -31.9 -33.0 increasing sand, saturated
b
e E::: =1 3405 [ 20|  silty Clay (CL), red-brown, molst, firm, stiff
=] B I
B\ EX 20 -37.3-38.1 DNAPL in pore spaces
-500 NN 20401 5
5 Wit 1 Clayey Silt (ML), red-brown, moist, soft, DNAPL present
P40 NYY PR [ 20 ™ "Sity Ciay {CL). FocEbrown, moist, i, DNAPL in i gray sit seam
7 NN i 20 -3 422 lna’easlru ay
sl S 77 ] Chay (CH) rocrown, most,very i, DRAPL present i sand soam
B TT II = 4405 | 2.0 - -
[ 45 JHIT T hro SofL s —T >
1500 ]
- 50_
2000 ]
= 55 =
2500
| _002149
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CASING DIA. (in) 1 TYPE:  Stainless Steel SCREEN LENGTH (ft)_10.0  SLOT SIZE (in) 0.010

DRILLING COMPANY ccl
GEOLOGIST Samuel Chesk

DRILLING METHOD Hollow Stem Auger

S man LOCATION SKETCH/ADDITIONAL NOTES

WELL NUMBER: B 03 PZ
PROJECT: Piezometers LOCATION: Brio North Site GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (FL. BGS) __ 41.75  BOREHOLEDIA.(in)__ 87/8  STICKUP(f) _ 225 BEDDING LAYER ELEVATION

AT THE TIME OF CONSTRUCTION

DATEDRILLED __ 52002

TOP OF CASING ELEVATION (Ft-MSL)

GROUND SURFACE ELEVATION (Ft-MSL)_ 31.75

For (V] I.IJ:?
Bl = | 2 jg'ﬁ =
2 E|¢8 gz Eg LITHOLOGIC DESCRIPTION
Ge | 4| % 24 23
. 5 8 |%
—12.26
30,00 | :% i Clay (CH), brown, damp, small calcareous nodules, soft to firm, minor iron nodules
B :/ 11 - 18-19 grassy zone
B 5_/ 20 - 19-85 common rootlets
2500} | / 20 - 85-10.8 red-brown with increase in amount of iron nodules
- / 20|  -108-162  very minor sitt within ciay
—10-% 55 -20.3-271 gray, tan, red-brown
2000 / ; -27.1-27.15 minor sand inclusions
- / Grout 20
. 15 . / 20
15.00 | :% 20
. / 20
[ 20- /
<] 20
1000 /
L o / 20
s 25: % 20
= L 26.75
500 L - % o 20
Seal
:30:% | 2075 | 20
ooo | / {3175 | 20
- =} 2.0
- ]
35 20/40 [ 20
e :'ﬁ Filter =1 . Silty Clay (CL), gray, tan and brown, moist, soft, cohesive
-5.00 L NN B 2.0
- Rk Silt (ML), very fine-grained, tan, saturated, soft, slightly cohesive
" 20 HR B 20 | silty Clay (CL), tan-brown, damp, firm, stiff
-10.00[- // (=1 41.75 [ 20 [ Clay (CH), brown, damp, firm, saturated, lenses of sand / silt
T 1.0
45
= -
11500 |
- 50-
2000 |
: 55 -
25000
002150
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WELL NUMBER: B 04 PZ Sl LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: Piazometers LOCATION: Brio North Site GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (Ft. BGS) 4270  BOREHOLEDIA.(in) 878  STICKUP (ft) 255 BEDDING LAYER ELEVATION
AT THE TIME OF CONSTRUCTION
CASING DIA. (i) 1.0 TYPE: Stainless Steel  SCREEN LENGTH (f) 10.0  SLOT SIZE (in) 0.010
DRILLING COMPANY ccl DRILLING METHOD Hollow Stem Auger
GEOLOGIST Samuel Cheek DATE DRILLED 5/21/02
TOP OF CASING ELEVATION (F-MSL) GROUND SURFACE ELEVATION (Ft-MSL)__ 3245
=1 Q g T
AHEIRE I
52 E 2 EIEE = LITHOLOGIC DESCRIPTION
Ev; 8|3 24 3‘5
G} S ol
—T 2.55
3245} 0
= -/ // 2.0 Clay (CH), red-brown, damp, firm, plastic, iron nodules
3000 ] R 12 Sandy Clay (CL), red-brown, damp, firm, plastic, calcarecus nodules =
N 2, 75 \ Crushed concrete, gray —
= 5 = / =
2500 [ ‘/ ah
] / 20 Clay (CH), brown, damp, siiff, common rootiets
_10_/ -35-4.0 concrete debris
i :/ 2.0 -7.1-7.2 sand seam (vf), gray and tan, wet
2000 ] / 2.0 -8.0 iron nodules (<1/10 to 1/4" diameter)
. / Voiclay
(154 / Grout 20
15.00 [ :/ 20
- 20
- 20NN = Silty Clay (CL), red-brown, damp, firm, plastic, caicareous nodules
s000F - g -248 gray, tan, red-brown, common calcareous nodules
ik S 2.0 -25.3-26.1 Increasing silt contant
L. 25 - \ 20
5.00 - o779 | 20 Clayey Silt (ML), gray, tan, red-brown, wet, soft, calcareous nodules
00 [ ] — ;
B b / Es,,,'"m ' 2.0 Clay (CH), red-brown, damp, very stiff, very minor silt content
Eedl - 30.70
- 2.0
0.00 - 1% |2 Clayey Silt (ML), red-brown, wet, soft, slightly cohesive
L3517/ 20140 — 20 Clay (CH), red-brown, damp, stiff
= i 1) — 5
sool 1 L Bt - Silt (ML), red-brown, saturated, soft, well-sorted
T o1 = s Sand (SW), very fine-grained, red-brown, saturated, flowing
- > = Clay (CH), red-brown, moist, very stiff, DNAPL present
-10.00( =4 4270
- - 0.5 Sand (SW), very fine-grained, red-brown, saturated, flowing, well-sorted
L 45 =
-15.00]
- 50-
2000 ]
L 55 -
25.00[ _1
002151



lgonzale
002151


Sh. 1 of 1

WELL NUMBER: B 05 PZ LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: Piazometers LOCATION: Brio North Site GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (FL BGS) 4265  BOREHOLEDIA.(in) 8 STICKUP () _ 235 BEDDING LAYER ELEVATION
e = S AT THE TIME OF CONSTRUCTION
CASING DIA. (in)_1  TYPE: _ Stainless Steel SCREEN LENGTH (ft) 10.0  SLOT SIZE (in) 0.010
DRILLING COMPANY CCl DRILLING METHOD Hollow Stem Auger
GEOLOGIST Scott Ude DATE DRILLED 5/20/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Fi-MSL) _ 33.85
£
2 E[8| Ba (g
<2 E 2 gEs 3 LITHOLOGIC DESCRIPTION
Eﬁ; g (=] §
w
—— 235
3365 N 1] ] 7 15
- —/ Clay (CH), dark brown, tan, and red-brown, dry to damp, firm
- 16
Bwoe '5‘/ 15 -55' former vegetation surface
e -% — - 55- 8.0' dark brown, damp, soft to firm, common rootiets
2500 / Py - 8.0-10.5 gray and tan, high plasticity
-"P% 7 -10.5 - 12.0 red-brown and gray, high plasticity
2000 [ 20 Silty Sand (SM) to Sand (SW), very fine-grained, red-brown and tan, wet to saturated
T 20 -12.0 - 12.5 sandy clay to clayey sand, red-brown and gray, damp, soft
8 13 1.0 -14.0' saturated, flowing
15.00 | :/“ ' 2.0
_zo-% 50|  Clay (CH), red-brown with minor gray motting
. 2/ 20 -20.5 -26.0' gray and tan clay
1000 ] / :
25— % 20 -22.0 -24.0' common calcareous nodules
: :/ o765 | 18 -26.0' -28.5' red-brown
Rl S 0N 20
307 :Esi 3085 [ ;5|  Silty Clay (CL), red-brown and gray, damp, minor DNAPL in pore spaces at 20.5'
[ RN —1 32.65
000 [ ] 23:2 ] i
-35-TNR g 20
- NN 20140
B 20 ™St (ML), red-brown, e to saturated, slightly cohesive
L 201 sity Sand (SM), tan, saturated, DNAPL present
=] 20
-~ 4265 [0 Clay (CH), red-brown, damp, very stiff
= 45 -
-15.00[
o 50 =
2000 ]
= 55 -
2500 ]
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BORING LOG - WELL NUMBER: BO1DW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION

LOCATION NORTH COVER - COMPARTMENT B

TOTAL WELL DEPTH (Ft. BGS) __56.54 BOREHOLE DIA. (in) 12 STICKUP (ft) 454
CASING DIA. (IN) 4 TYPE Stainless Steel SCREEN LENGTH (ft.) 100 SLOT SIZE (ft) o.010
DRILLING COMPAN cci DRILLING METHOD  Hollow Stem Auger

LOGGER Walid Abou-Elias DATE DRILLED 6/10/2002

TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 3345

Boring hole was terminated at 57.0 Ft.-BGS

Boring was not logged, drilling activities were performed in level B
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BORING LOG - WELL NUMBER: B0O2DW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION LOCATION NORTH COVER - COMPARTMENT B

TOTAL WELL DEPTH (Ft. BGS) _5251 BOREHOLE DIA. (in) 12 STICKUP (ft) 4.01
CASING DIA. (IN) 4 TYPE stainless Steel SCREEN LENGTH (ft.) 100 SLOT SIZE (ft.) o0.010
DRILLING COMPAN cci DRILLING METHOD  Hollow Stem Auger

LOGGER Walid Abou-Elias DATE DRILLED 6/10/2002

TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 33.99

Boring was not logged, drilling activities were performed in ievel B

Boring hole was terminated at 53.0 Ft.-BGS
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BORING LOG - WELL NUMBER: BO3DW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION LOCATION NORTH COVER - COMPARTMENT B

TOTAL WELL DEPTH (Ft. BGS) 57312 BOREHOLE DIA. (in) 12 STICKURP (ft) 4.31

CASING DIA. (IN) 4 TYPE stainless Steel  SCREEN LENGTH (ft) 100 SLOT SIZE (ft) 0010
DRILLING COMPAN cci DRILLING METHOD  Hollow Stem Auger

LOGGER Walid Abou-Elias DATE DRILLED 6/4/2002

TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 3419

Boring was not logged, drilling activities were performed in level B

Boring hole was terminated at 57.5 Ft.-BGS
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BORING LOG - WELL NUMBER: BO4DW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION LOCATION NORTH COVER - COMPARTMENT B

TOTAL WELL DEPTH (Ft. BGS) _ 5498 BOREHOLE DIA. (in) 12 STICKUP (ft) 3.98
CASING DIA. (IN) 4 TYPE stainless Steel  SCREEN LENGTH (ft.) 100 SLOT SIZE (ft.) o0.010
DRILLING COMPAN cclI DRILLING METHOD  Hollow Stem Auger

LOGGER walid Abou-Elias DATE DRILLED 6/5/2002

TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 34.52

Boring was not logged, drilling activities were performed in level B

Boring hole was terminated at 55.5 Ft.-BGS
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BORING LOG - WELL NUMBER: BOSDW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION LOCATION NORTH COVER - COMPARTMENT B

TOTAL WELL DEPTH (Ft. BGS) _56.94 BOREHOLE DIA. (in) 12 STICKUP () 394
CASING DIA. (IN) 4 TYPE Stainless Steel  SCREEN LENGTH (ft) 100 SLOT SIZE (ft.) o0.010
DRILLING COMPAN cct DRILLING METHOD  Hollow Stem Auger

LOGGER walid Abou-Elias DATE DRILLED 6/5/2002

TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 3456

Boring was not logged, drilling activities were performed in level B

Boring hole was terminated at 57.5 Ft.-BGS
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BORING LOG - WELL NUMBER: BO6DW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION LOCATION NORTH COVER - COMPARTMENT B

TOTAL WELL DEPTH (Ft. BGS) _ 57.57 BOREHOLE DIA. (in) 12 STICKUP (ft) 3.57
CASING DIA. (IN) 4 TYPE Stainless Steel  SCREEN LENGTH (ft.) 100 SLOT SIZE (ft) o0.010
DRILLING COMPAN ccli DRILLING METHOD  Hollow Stem Auger

LOGGER walid Abou-Elias DATE DRILLED 6/4/2002

TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 35.43

Boring was not logged, drilling activities were performed in level B

Boring hole was terminated at 58.0 Ft.-BGS
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BORING LOG - WELL NUMBER: BO7DW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION LOCATION NORTH COVER - COMPARTMENT B

TOTAL WELL DEPTH (Ft. BGS) __58.5 BOREHOLE DIA. (in) 12 STICKUP (ft) 350
CASING DIA. (IN) 4 TYPE Stainless Steel SCREEN LENGTH (ft.) 100 SLOT SIZE (ft) o010
DRILLING COMPAN ccl DRILLING METHOD  Hollow Stem Auger

LOGGER Walid Abou-Elias DATE DRILLED 5/23/2002

TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 35.50

Boring was not logged, drilling activities were performed in level B

Boring hole was terminated at 59.0 Ft.-BGS
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BORING LOG - WELL NUMBER: BOBDW

TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL)

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION LOCATION NORTH COVER - COMPARTMENT B
TOTAL WELL DEPTH (Ft. BGS) 59.33 BOREHOLE DIA. (in) 12 STICKUP (ft) 3.83
CASING DIA. (IN) 4 ?Y-IE Stainless Steel SCREEN LENGTH (ft.) 100 SLOT SIZE (ft.) o0.010
DRILLING COMPAN ccl DRILLING METHOD  Hollow Stem Auger
LOGGER Walid Abou-Elias DATE DRILLED 5/24/2003

3517

Boring was not logged, drilling activities were performed in level B

Boring hole was terminated at 59.5 Ft.-BGS
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BORING LOG - WELL NUMBER: BO9DW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION

CASING DIA. (IN) 4 TYPE Stainless Steel

DRILLING COMPAN cci

LOGGER Wwalid Abou-Elias

TOP OF CASING ELEVATION (Ft-MSL)

LOCATION NORTH COVER - COMPARTMENT B

TOTAL WELL DEPTH (Ft. BGS)  57.4 BOREHOLE DIA. (in)
SCREEN LENGTH (ft.)

12

DRILLING METHOD

DATE DRILLED

STICKUP (ft) 440

100 SLOT SIZE (ft.) 0.010

Hollow Stem Auger

5/28/2002

GROUND SURFACE ELEVATION (Ft-MSL) 34.60

Boring hole was terminated at 58.0 Ft.-BGS

Boring was not logged, drilling activities were performed in level B

002161



lgonzale
002161


BORING LOG - WELL NUMBER: B10DW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION LOCATION NORTH COVER - COMPARTMENT B

TOTAL WELL DEPTH (Ft. BGS) _57.00 BOREHOLE DIA. (in) 12 STICKUP (ft) 400
CASING DIA. (IN) 4 TYPE stainless Steel SCREEN LENGTH (ft) 100 SLOT SIZE (ft.) o.010
DRILLING COMPAN cci DRILLING METHOD  Hollow Stem Auger

LOGGER walid Abou-Elias DATE DRILLED 5/30/2002

TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 3500

Boring was not logged, drilling activities were performed in level B

Boring hole was terminated at 57.0 Ft.-BGS
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BORING LOG - WELL NUMBER: B11DW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION LOCATION NORTH COVER - COMPARTMENT B

TOTAL WELL DEPTH (Ft. BGS) _ 5550 BOREHOLE DIA. (in) 12 STICKUP (ft) 5.00
CASING DIA. (IN) 4 TYPE stainless sSteel SCREEN LENGTH (ft.) 100 SLOT SIZE (ft) o.010
DRILLING COMPAN cci DRILLING METHOD  Hollow Stem Auger

LOGGER Wwalid Abou-Elias DATE DRILLED 6/3/2002

TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 35.00

Boring was not logged, drilling activities were performed in level B

Boring hole was terminated at 56.0 Ft.-BGS
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BORING LOG - WELL NUMBER: B12DW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION

CASING DIA. (IN) 4  TYPE Stainless Steel

DRILLING COMPAN ccl

LOGGER Walid Abou-Elias

TOP OF CASING ELEVATION (Ft-MSL)

LOCATION NORTH COVER - COMPARTMENT B

TOTAL WELL DEPTH (Ft. BGS) 56.35 BOREHOLE DIA. (in) 12 STICKUP (ft)

SCREEN LENGTH (ft.) 100 SLOT SIZE (it.)
DRILLING METHOD  Hollow Stem Auger

4.35
0.010

DATE DRILLED 5/21/2002

GROUND SURFACE ELEVATION (Ft-MSL)

3415

Boring hole was terminated at 56.5 Ft.-BGS

Boring was not logged, drilling activities were performed in level B
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BORING LOG - WELL NUMBER: B13DW

PROJECT BRIO-NORTH DNAPL WELL INSTALLATION LOCATION NORTH COVER - COMPARTMENT B
TOTAL WELL DEPTH (Ft. BGS) 55.30 BOREHOLE DIA. (in) 12 STICKUP (ft) 430
CASING DIA. (IN) 4 ﬁ Stainless Steel  SCREEN LENGTH (ft.) 100 SLOT SIZE (ft) o010
DRILLING COMPAN ccl DRILLING METHOD  Hollow Stem Auger

LOGGER Walid Abou-Elias DATE DRILLED 5/22/2002

TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) 3420

Boring was not logged, drilling activities were performed in level B

Boring hole was terminated at 55.5 Ft.-BGS
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5 1
WELL NUMBER: co1GwW S LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: GW Recovery Wells LOCATION: Brio North Site GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (Ft BGS) _ 4555  BOREHOLEDIA.(in) 12 STICKUP(f) _ 645 BEDDING LAYER ELEVATION
2 AT THE TIME OF CONSTRUCTION
CASINGDIA. (in) 4  TYPE:  Stainiess Steel  SCREEN LENGTH () 15.0  SLOT SIZE (in) 0.010
DRILLING COMPANY Fugro DRILLING METHOD Hollow Stem Auger
GEOLOGIST Scoft Ude DATE DRILLED 6/11/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (F1-MSL) _ 30.55
2112 g2 |3
<= T g EE LITHOLOGIC DESCRIPTION
E‘."-.o a8 3 2 =] 3
o 8 oy
645
L i 7
- / 5.0 Clay (CH), red-brown, dark gray and gray, damp, firm
‘5'% - 46 former vegetation surface
2500 ° ] / - 45- 92 darkgray
- ] / 5.0 - 95-120' gray
_ / -12.0-19.0' red-brown and gray, high plasticity
20.00 [ 104 /
[ ] Vi
15.00 :15:%
C / 5.0
7.
1000 [ 204
25 g Clayey Silt (ML) to Silty Clay (CL), gray and tan, wet, soft to firm, cohesive
L
- we -20 saturated below 20'in silt-rich zones
[ 25 411 -20.0-435 red-brown color
5.00 9e9" - 25.55
e ,j;/uamb -240-255 clay, red-brown, damp, very stiff
[ ) seal 5.0
C ,1;;,/ | 28.55
- /f
0.00 [307 _{ 3055 :
L o - -] Silty Sand (SM), very fine-grained, red-brown, saturated, slightly cohesive to flowing
b Pl 25
C 35 : ‘:"
-5.00 B A 20/40 -_:
S :::\ Filter |— - 50 Silt to Clayey Silt (ML), red-brown, saturated, cohesive to flowing
| NN Pack |
C 40NN = -37.5-38.0' clay, red-brown, very stiff
-10.001 :\\: -~ -43.0-43.5 clay, red-brown, very stiff
- NN - —
|_. : \\\ = 4.0
= : - Sand (SW), very fine-grained, red brown to tan, saturated, flowing
-15.00[ L4555 [, o -45.0-45.9' clay, red-brown, very stiff

-20.00

-25.00

I N O N N N Y Y |
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WELL NUMBER: c 026w e LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: GW Recovery Wells LOCATION: Brio North Ske GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (Ft. BGS) 5174  BOREHOLEDIA.(in) 12 STICKUP(f)  5.01 BEDDING LAYER ELEVATION
— —_— — AT THE TIME OF CONSTRUCTION
CASINGDIA. (n) 4  TYPE: Stainless Steel  SGREEN LENGTH (ft) 150 SLOT SIZE (in) 0.010
DRILLING COMPANY cci DRILLING METHOD Hollow Stem Auger
GEOLOGIST Samuel Cheok DATE DRILLED 8/11/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL)__ 34.48
=] 8 8 T
SIHE 452 QE
<2 § = %EE z LITHOLOGIC DESCRIPTION
EE— 3 (=] §§
— 5.01
#er mm o
S ayey Siit (ML), tan-brown, wet, very cohesive
i _y 2.0
i / Clay (CH), tan-brown, damp, firm, plastic, common rootiets, minor calcareous
30.00_5_% - and iron nodules
- :% -6.0-13.2 dark brown
L o 20
25.00 - 1 0_ %
T / Volclay 20
for s / Grout 20
N
20.00 | 15 l\\\ Silty Clay (CL), tan, red-brown, damp, stiff, plastic
Y 4.0 -14.1-142 tar-like material
8 :/ 20 Clay (CH), red-brown, damp, stiff, plastic
15.00 -
20 /
F // %
[ A ——  Silty Clay (CL), red-brown to gray, damp, firm, plastic e —
' 40
Sandy Siit (ML), red-brown to gray, wet, moderately cohesive, very minor clay content
20 -30.1-30.3' increase in clay content
G -36.1-38.22 minor DNAPL
3274 | 40
L 35.74
| I 3674 | *°
L B
-5.00[ 40177 = 29 Clayey Silty Sand (SM), very fine-grained, red-brown, saturated, cohesive, soft
- ;;ﬁj - n -38.2-47.5' DNAPL common throughout sand
- - .'.,(.' R |
L j;f Filter F—
-1000[ 4 J1A Pack [
- A i
[ B42A 20140 [ " Clay (CH), red-brown, dry, very stiff —
-15.00 T e 4.0 Siity Sand (SM), very fine-grained, red-brown, saturated, slightly cohssive
==L 51.74 Ciay (CH), red-brown, damp, very stiff
-20.00
002167
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WELL NUMBER: CO03GW - et LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: GW Recovery Wells LOCATION: Brio North Site GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (Ft.BGS) 4871  BOREHOLEDIA.(n) 12 STICKUP () _ 4.79 BEDDING LAYER ELEVATION
AT THE TIME OF CONSTRUCTION
CASINGDIA.(n) 4  TYPE: _Stainless Steel  SCREENLENGTH (R) 15.0  SLOT SIZE (in) 0.010
DRILLING COMPANY cel DRILLING METHOD Hollow Stem Auger
GEOLOGIST Scott Ude DATE DRILLED 6/11/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (F-MSL)  33.71
= -
z =
*BE N
<2 o g %g LITHOLOGIC DESCRIPTION
@ i § e |
—a— (=]
o & 8 g
4.79
3371 0 +
K _7 15
] / T Clay (CH), dark brown, tan, red-brown and gray, damp, firm
30'00: 5:% 15 -0-2 minor concrete clasts
| _/ : 4-8 minor clasts (<2 cm diam) black charcoaldike, shiny brittle material
i :/ 1.5 -8-15  gray and tan, high plasticity
25.00 | _/ 15 -11.5' calcareous nodule-rich zone to 11.7
:10:/ 20 ~-15-19.5' red-brown and gray, minor calcareous nodules, minor pockets of
s —/ dark brown natural organic matter (<1 cm diam), high plasticity
2000 ] / Volclay =4 .
15~ / Grout 2.0
: % e
1500 4 2.0
- 20N
el % :‘ 20 Silty Clay (CL) to Clayey Silt (ML), gray and tan, moist to wet, soft
- RN
R A 20 22-50'  red-brown
1000 R
L 2510 20 -24 saturated, minor calcareous nodules
B :\‘\‘E: 20 -26.5-28' clay, red-brown, damp, very stiff, high plasticity
N ]
- NN - 28.00
500 L N\ Bentonits| 20
- 30-NNN]  Seat
o (RS -31.00 | 2.0 | siity Sand (SM), very fine-grained, red-brown and gray, saturated, slightly cohesive e
S 20
0.00 [ i gl S| Sit(MU. rec-brown, satursted, sighiy cohosive
- - b= : -38-39.5' clay to silty clay
7 — - _44-45'  clay, red-brown, very stiff
-5.00 L 40- 20’40 :_: 2.0
i Sl X 2.0
-10.00 — 20
= 20
e Sand (SW), very fine-grained, red-brown to tan, saturated, flowing
- = 1.5 -47-47.2" gray clay, very stiff
-15.001_ C—L 4871 20

— Clay (CH), red-brown, damp, very stiff

-20.00|

1 |

-25.00
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Sh. 1
WELL NUMBER: C 04 GW g LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: QW Recovery Wells LOCATION: Bk Mo B GROUND SURFACE ELEVATION =
TOTALWELLDEPTH (FL BGS) 44.51  BOREHOLEDIA.(in) 12 STICKUP(f) _ 689 BEDDING LAYER ELEVATION
= e R — AT THE TIME OF CONSTRUCTION
CASINGDIA.(in) 4 TYPE: StainlessSteel  SCREENLENGTH (R) 15.0 SLOT SIZE (In) 0.010
DRILLING COMPANY Fugro DRILLING METHOD Hollow Stem Auger
GEOLOGIST Scoft Ude DATE DRILLED 6/06/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL)__ 29.51
= 8 £
8- = g 59 B
§£ B = g < §§ LITHOLOGIC DESCRIPTION
_IE' o % g '8‘0
w
o8
— 6.99
2951} 0 7
P9 / 40 Clay (CH), dark gray, gray and red-brown, damp, firm
25.00:5:% - 0-4'  intermixed colors
- _/ - 4-11" gray and tan, very minor pockets of natural organic matter (< 1 cm diam.)
- :/ S8 -11-17" red-brown, high plasticity
- _/ -17-20" tan and gray, slightly silty
20.00[ 4]
" _/ -21-22' clayey silt, saturated, soft,
F :‘% 5.0 -20-36' red-brown with minor gray
[ ] Volclay
15.00 _15,% Grout
[ ] % 5.0
10.00{ 5q ] %
: % -
5.00 [ 5] /B. — | 2451
] Seal
- _% | 27.51
s 50
0.00 - 29.51
::: Clayey Silt (ML), red-brown, saturated, soft
-5.00 B 2g
e 25 ) .
i Sand (SW), very fine-grained, tan, saturated, flowing
-10.00_ 20/40 [
Filter |— -
Pack £ 5.0
-15.00[ 1 4451
10
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WELL INSTALLATION LOG
NOT AVAILABLE
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WELL NUMBER: CO01PZ LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: Piezometers LOCATION: Brio North Site GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (Ft. BGS) 46.75 BOREHOLEDIA. (in) 8 STICKUP (ft) _2.75 BEDDING LAYER ELEVATION

- | - - — AT THE TIME OF CONSTRUCTION
CASINGDIA (in) 1.0 TYPE: StainiessSteel  SCREEN LENGTH (f) 10.0  SLOT SIZE (in) 0.010
DRILLING COMPANY Fugro DRILLING METHOD Hollow Stem Auger
GEOLOGIST Scott Ude DATE DRILLED  5/22/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (F-MSL) 3375

LITHOLOGIC DESCRIPTION

ELEVATION
(Ft-MsL)
DEPTH (Ft)

GRAPHIC LOG
WELL

CONSTRUCTION

DETAILS
SOIL SAMPLE
RECOVERY (Ft.)

r- 2.75
33.75| 0
. ] -0 - 35.0' bgs (below ground surface) drilled without sampling
30.00 [
- 5 )
2500
- 10 a
2000 [
.15 -
- Volclay
L o Grout NA
15.00 [
-20_
1000
L 25 -
L -
500 [
_30_
i L 31,75
- 34.75
Clay (CH), red-brown, damp, very stiff
= 3875 | , 5 [—Clayey SI{ML), safurated, cohesve, Sof
& Sand (SW), very fine-grained, tan, saturated, flowing
= 3.5 [_Silly Clay (CL), red-brown, wet, firm
B Sand (SW), very fine-grained, tan, saturated, minor DNAPL pockets
"l 4675 | 25 Clay (CH) to Silty Clay (CL), red-brown, wet to saturated
—4a7h -46.0' 1 -inch sand seam with DNAPL
4500
_50_
= -
2000
L. 55 -
[ ]
25000
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WELL NUMBER: C02PZ ot LOCATION SKETCH/ADDITIONAL NOTES
TOTAL WELL DEPTH (Ft. BGS) 49.40 BOREHOLEDIA.(n) 6 STICKUP () 3.10 BEDDING LAYER ELEVATION
AT THE TIME OF CONSTRUCTION
CASINGDIA (in) 1  TYPE: StainlessSteel  SCREENLENGTH (f) 10.0 SLOT SIZE (in) 0.010
DRILLING COMPANY cel DRILLING METHOD Hollow Stem Auger
GEOLOGIST Scott Ude DATE DRILLED 521102
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (FEMSL)  34.40
= 8 g
.%.:? ‘;- § jgg g:_""
2|52 gé,_ § LITHOLOGIC DESCRIPTION
me @)% 28 |z
m - 8 m&l
— 3.10
S 0 P 1.5 [ \_Sandy Clay (CL), red-brown, dry p—
C ] / 15
oo / Clay (CH) to Silty Clay (CL), dark brown and tan, minor red-brown, damp, very stiff
il 15
= —% 15 - 6- 8 common rootlets, minor fine calcareous nodules
N _/ i - 8-12' dark gray to gray, minor iron nodules < 2 mm diam,
2500 |, 0‘ / 2.0 minor NAPL staining, soft to firm
i 2.0
B, 2.0 .
20.00 [ 1 5' / o Clay (CH), gray, damp, very stiff.
o -/ \glrghaty - -14' becomes red-brown and gray, very stiff at 14 - 14.5' silty clay
o 2.0
B ~/ -24 -26' sandy clay, gray and red-brown, wet, firm
- 20
15.00 -20—/ s - 26' saturated on outside of core
- ~% 2'0 -30-33 silty clay, saturated, soft fo firm
1000 o5 / 2.0
- - / 2.0
S 2.0
5.00 [ o] /
- - / 2.0
- 4 20
0.00 [ 45] - 344017 .
t /ﬂihaw 0 Clayey Silt (ML), red-brown, wet, slightly cohesive
¢
: % 99 - 3740 | 15 -35-38' clay, red-brown, damp, stiff
11
-5.00 [, WY L1 39.40 | 20
._40-1//// =4 -
L i &= - Silty Sand (SM), very fine-grained, to Clayey Silty Sand, red-brown and gray, saturated,
] 20/40 || 20 flowing to slightly cohesive
10.00[ Filter [—
45 Pack [— 20 Sand (SW), very fine-grained, tan, saturated, flowing.
'— J—
- e 2.0 Clay (CH), red-brown, damp, very stiff
- / ] - 456 172" sd, very fine-grained seam
15.00[ g4 ] -1 4940 | 20 - 49-50' clayey silt
-20.00( .
002172
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WELL NUMBER: CO3PZ SH1oF LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: Piezometsrs LOCATION: Brio North Site GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (Ft. BGS) _ 50.00  BOREHOLEDIA.(in) 8 STICKUP () 250 BEDDING LAYER ELEVATION
AT THE TIME OF CONSTRUCTION
CASINGDIA. (in)_1 _ TYPE: StainiessStesl  SCREEN LENGTH (f) 10.0_ SLOT SIZE (in) 0.010
DRILLING COMPANY Fugro DRILLING METHOD Hollow Stem Auger
GEOLOGIST Scott Ude DATE DRILLED 522102
TOP OF CASING ELEVATION (F-MSL) GROUND SURFACE ELEVATION (F-MSL) _ 34.50
=
Z. :g: g :Eﬂ b [
Eg E|2 FfE % LITHOLOGIC DESCRIPTION
Ge |81 % B 2
5 8
2.50
34500
-] -0 - 35.0" bgs (below ground surface) drilled without sampling
30.00 [ 5
25.00 | 40
20.00 | 45
g Voiclay NA
- Grout
15.00 | 20-
10.00 25
5.00 [ o071
0.00 [ 55 ] | 35.00
L ' lBentonits
L ] seal 0|  C'evey Sitt(ML)to Sitty Ciay (CL), red-brown and minor gray, saturated, soft
77 -38.00 | ™ -39.0-40.0 clay, red-brown, damp, very stiff
5
"800 Lao i 1 40.00
" Al 20140 |
L A Fiter [ 25
1 v =
-10.00 : —;/// Pack —
= 25 Sand (SW), very fine-grained, red-brown, saturated, flowing
-15.00 £ o
20 Clay (CH), red-brown, damp, very stiff
-20.00[ g
asennl” T
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WELL NUMBER: Co4PZ .10t LOCATION SKETCH/ADDITIONAL NOTES
TOTAL WELL DEPTH (Ft. BGS) 4728 _ BOREHOLEDIA. (in) _ 8 STICKUP () 397 BEDDING LAYER ELEVATION
AT THE TIME OF CONSTRUCTION
CASING DIA. (in)_ 1.0 TYPE: _Stainless Steel  SCREEN LENGTH (R) 10' _ SLOT SIZE (in) 0.010
DRILLING COMPANY ccl DRILLING METHOD Hollow Stem Auger
GEOLOGIST Samuel Cheek DATEDRILLED __ 5/24/02
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (F-MSL)_ 32.03
= £
AHEHEE-
¢§ 2 pEg 2 LITHOLOGIC DESCRIPTION
4z g B |23
8 3y
— 3.97
3203F 0
3000 F A
. -0 - 32.0' bgs (below ground surface) drilled without sampling
- 5 -
2500
- 1 0 -
2000 F
(151 | Voicey
1500 F - Grout NA
20
1000 -
:25_
500 - A
- 32.28
20 Clayey Silt (ML), red-brown, moist, soft, slightly cohesive, minor sand
-3528 | 201 Giayey Sand (SC), red-brown, wet, soft, slightly cohesive
—37.28 | 2.0 -358-359 clay seam
b 2,0
& 20
= 0.0 Sangr(“SW), very fine-grained, red-brown, saturated, soft, slightly cohesive, very minor clay
=g 2 con
= 2.0 {—/Clay (CH), red-brown, moist, firm, minor sand e
® ] Sand (vf) (SW), red-brown, saturated, soft
1500 ==L 47.28 | 2.0 -47.5-47.8 sandy clay, red brown, moist, firm
| 50
2000
L 55 -
25001
002174
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WELL NUMBER: C05PZ LOCATION SKETCH/ADDITIONAL NOTES
TOTAL WELL DEPTH (F. BGS) _ 45.73  BOREHOLEDIA.(in) __ 8 STICKUP (R) 3.7 BEDDING LAYER ELEVATION
— —_— - ] AT THE TIME OF CONSTRUCTION
CASINGDIA (in) 1 TYPE: Stainless Steel  SCREEN LENGTH (ff) 10.0  SLOT SIZE (in) 0.010
DRILLING COMPANY Fugro DRILLING METHOD Hollow Stem Auger
GEOLOGIST Scott Ude DATE DRILLED 524102
TOP OF CASING ELEVATION (Ft-MSL) GROUND SURFACE ELEVATION (Ft-MSL) _ 30.73
z T § 5 g@
E-—l = o AEﬂ
22| F| & gzt 2 LITHOLOGIC DESCRIPTION
5 w g = ti -
L1l 20
8 2
|—- 377
3073} 0
-] -0 - 30.0° bgs (below ground surface) drilled without sampling
2500 9
20.00 [ 10
[ 15 Voiclay
1500 L ] Grout NA
10.00 [ 2%]
5.00 [
0.00 [ °Y IFFFE - 30.73
B hﬂﬁljm o Silty Sand (SM), red-brown, saturated, very soft, slightly cohesive
i L3373 |
-5.00 [ HEEEE = 3573
N 5353 = 4.0
s //// i?*m:? o Clay (CH) with minor Silty Clay (CL), red-brown, saturated, firm
- 40-F44 < g
-10.00 B Sand (SW), very fine-grained, red-brown, saturated, noncohesive
e B 4.0
g [ -1 4573
=00 o 2.0 —/Clay (CH), red-brown, damp, very stiff i
[ ]
2000 %0
25.00[ 597
0021 757 i
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| 002176

.10f1
WELL NUMBER: Co06PZ S LOCATION SKETCH/ADDITIONAL NOTES
PROJECT: Plszometers LOCATION: Brio North Site GROUND SURFACE ELEVATION =
TOTAL WELL DEPTH (Ft. BGS) _ 43.40 BOREHOLEDIA.(in) 8 STICKUP (f) 3.60 BEDDING LAYER ELEVATION
AT THE TIME OF CONSTRUCTION
CASINGDIA.(in) 1  TYPE: StainlessSteel  SCREEN LENGTH () 10.0 SLOT SIZE (in) 0.010
DRILLING COMPANY Fugro DRILLING METHOD Holiow Stem Auger
GEOLOGIST Scott Ude DATE DRILLED 5/23102
TOP OF CASING ELEVATION (F:MSL) GROUND SURFACE ELEVATION (FEMSL) _ 26.40
= 5 Bﬁ
-:";’ E = E E 25 LITHOLOGIC DESCRIPTION
Gel8 |3 -
(5] 9 oy
3.60
28401 0
. O - 0 - 30.0' bgs (below ground surface) drilied without sampling
2500
- 5 -
2000 ]
- 10 -
g Volclay
1600 Grout NA
Ez; 1 5 i)
1000
= 20_
500 ]
& 25_
oo -28.40
" 30 7 |Bentonite| ]
S0P seal
I EE;; —31.40 - Claysy Silt (ML) with minor Silty Clay (CL), red-brown, silty zones are very soft and saturated
-s00[ Y —4-33.40 |
¢ o
35011 B
- T 20040 -
— e =
L A ;/ 1 Filter e 4.5
A000L A Pack [
: I Sand (SW), very fine-grained, red-brown, saturated, flowing
B =
-15.00| L 4340 | 30
-20.00
2500 ]
- 55..
-30.00
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SOIL BORING/RECOVERY WELL: DO1GW

CLENT: BRIO SITE TASK FORCE JOBNo: BO7621 : DATE: 07/17/01
SITE:_BRIO SOUTH LOCATION: BRIO SOUTH, HOUSTON, TEXAS
DRILLING CONTRACTOR: FUGRO BOREHOLE DIA: 10.5 inch I MONITOR WELL DIA.: 4 inch

DRILLING METHOD: HOLLOW-STEM AUGER

COORDINATES: N 650,758.74  E 3,207,903.21

RIG TYPE: TRUCK-MOUNTED CME 75 ROTARY DRILL

BEDDING LAYER SURFACE ELEV.: 31.25'

_ELEVATION (TOC): 36.83'

INITIAL GROUNDWATER DEPTH : 19.0 BGS

PAGE: 1 OF 3

SURFACE CONDITION: BEDDING LAYER CLAY

WELL COMPLETION DIAGRAM
. s o] o R
IE Gihen g 2 8 sou LITHOLOGIC DESCRIPTION
o 2z GRAPH
W '™
e / PAD B
2 o Dark gray CLAY (FILL)
- 1042 INCH |u_ Stiff, dark gray mottled gray CLAY (UPPER CLAY UNIT, UGU)
BoReroie  |5CS 5/5
= |
= - abundant dark mineral nodules 3' to 6'
- some roots 6'to 8'
6 — BENTONITE/
CEMENT
: GROUT
=t “ - becomes stiff below 8’
5CS 5/5
9 — .
Reddish brown at 9'
4INCHDIA
— STAINLESS
STEEL CASING
12 — - abundant dark mineral nodules 12 to 13'
5CS 5/5
] l - becomes very stiff below 13'
- ) - some calcareous nedules from 14’ to 16"
Lt I Soft, reddish brown silty CLAY
- Soft, reddish brown mottled w/gray claysy SAND (NUMEROUS SAND
1 CHANNELS ZONE, NSCZ)
5CS 5/5
18 — lﬂl -moist at 18'
SAMPLER KEY: WELL COMPLETION KEY:
SPT STANDARD PENETRATION LP LOCKING PROTECTION SK FILTER SOCK
TEST SAMPLER (ABOVE GROUND) SSC STAINLESS STEEL CENTRALIZER
5CS 5-FOOT CONTINUOUS SAMPLER (GROUND LEVEL) Y  GROUNDWATER LEVEL
CT AUGER CUTTING BCG BENTONITE/CEMENT GROUT =
TOC TOPOF CASING PVC BLANKPVC CASING (t"or4"DiA) ~ BC BOTTOMCAP
BTOC BELOW TOP OF CASING BH BOREHOLE
BGS BELOW GROUND SURFACE BS BENTONITE SEAL ms
N/A  NOT APPLICABLE or NOT FS FILTER SAND

002177

AVIAN ADH =
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SOIL BORING/RECOVERY WELL: DO1GW (cont'd)

CLIENT: BRIO SITE TASK FORCE

JOB No.: 807621 DATE: _07/17/01

SITE: BRIO SOUTH

LOCATION: BRIO SOUTH, HOUSTON, TEXAS

DRILLING CONTRACTOR: FUGRO

BOREHOLE DIA.: 10.5 inch MONITOR WELL DIA.: 4 inch

DRILLING METHOD: HOLLOW-STEM AUGER

COORDINATES: N 6560,758.74 E 3,207,903.21

RIG TYPE: TRUCK-MOUNTED CME 75 ROTARY DRILL

BEDDING LAYER SURFACE ELEV.: 31.25'

INITIAL GROUNDWATER DEPTH : 19.0 BGS

ELEVATION (TOC): 36.83'
SURFACE CONDITION: BEDDING LAYER CLAY PAGE: 2 OF 3
WELL COMPLETION DIAGRAM Eg
i
z 231 2
E E g E LITHOLOGIC DESCRIPTION
q g
_ Y ! becomes saturated below 19
BENTONITE
. PELLET |
SEAL Stiff, reddish brown CLAY
21— q
_ ... 1BCS| 1 .L 55 Sp— I b
1|
24 —
27 - V : 2
5CS 545 Soit, reddish brown very silty CLAY
o] 1 Firm, reddish brown CLAY
GRADED
30 — FILTER SAND i
X - becomes reddish brown mottied wigray clay below 30’
i s - Soft, reddish brown very silty CLAY
33 ;f‘m | %] Soft, reddish brown clayey SAND seam
STEEL WELL Stiff, reddish brown CLAY
2 SCREEN
| ¥ Soft, clayey SAND seam
7| Soft, silty CLAY with silt seams, very fine grained, some
36 — CL staining
=] U| 2772 Soft, reddish brown clayey SAND
SAMPLER KEY: WELL COMPLETION KEY:
SPT  STANDARD PENETRATION LP LOGCKING PROTECTION SK FILTER SOCK
TEST SAMPLER (ABOVE GROUND) SSC  STAINLESS STEEL GENTRALIZER
GP GEOPROBE SAMPLER FP FLUSHED PROTECTION SCR SCREEN, SLOTTED PVC (1" or 4 DIA.)
5CS 5-FOOT CONTINUOUS SAMPLER (GROUND LEVEL) CROUNCWATER LEVEL
CT AUGER CUTTING BCG BENTONITE/CEMENT GROUT 5
T TOEOETRSING PVC BLANKPVCCASING (1"or#4*Dia) ~ BC BOTTOMCAP
BTOC BELOW TOP OF CASING BH BOREHOLE
BGS BELOW GROUND SURFAGE BS BENTONITE SEAL
N/A  NOT APPLICABLE or NOT FS FILTER SAND
AVAH ARIF

002178


lgonzale
002178


SOIL BORING/RECOVERY WELL: DO1GW (cont'd)

CLIENT: BRIO SITE TASK FORCE JOB No.: 807621 DATE: 07/17/01
siTE: BRIO SOUTH LOCATION: BRIO SOUTH, HOUSTON, TEXAS
DRILLING CONTRACTOR: FUGRO BOREHOLE DIA.: 10.5 inch MONITORWELL DIA.: 4 inch

COORDINATES: N 650,758.74 E 3,207,903.21
BEDDING LAYER SURFACE ELEV.: 31.25'
INITIAL GROUNDWATER DEPTH: 19.0 BGS

DRILLING METHOD: HOLLOW-STEM AUGER
RIG TYPE: TRUCK-MOUNTED CME 75 ROTARY DRILL

ELEVATION (TOC): 36.83"

SURFACE CONDITION: BEDDING LAYER CLAY PAGE: 3 OF 3
WELL COMPLETION DIAGRAM L—,g
w
z egl g [F
E E g SoiL LITHOLOGIC DESCRIPTION
g 2 % GRAPH -
o &
= 77
scs l o fg/gcr«‘
39 — ‘ / Soft, reddish brown very silty CLAY with silt seams
)
_i //4 - light gray mottling )
42 — ,Efﬂﬂ 1l Soft, very fine grained SAND with siit seams
5CS 4.5/4.5H1SM [
2l . Il
Z '/é Soft, silty CLAY with silt seams
N . cL
%
45— Boring DO1GW terminated at 44.5 feet below ground surface. Bottom of well
at 44.25' BGS.
48 S
51—
54 =
SAMPLER KEY: WELL COMPLETION KEY:
SPT STANDARD PENETRATION LP LOCKING PROTECTION SK FILTER SOCK
TEST SAMPLER (ABOVE GROUND) SSC STAINLESS STEEL CENTRALIZER
GP GEOPROBE SAMPLER FP FLUSHED PROTECTION o AR
5CS 5-FOOT CONTINUOUS SAMPLER (GROUND LEVEL) s;n 22;&%3:2;;?-[;:;_: g
BCG BENTONITE/CEMENT GROUT

CT AUGER CUTTING BC BOTTOM CAP

TOC TOP OF CASING
BTOC BELOW TOP OF CASING BH BOREHOLE
BGS BELOW GROUND SURFACE BS BENTONITE SEAL

N/A NOT APPLICABLE or NOT FS FILTER SAND
AVAILABLE

002179

PVC BLANK PVC CASING (1" or 4" DIA.)
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SOIL BORING/RECOVERY WELL: DO2GW

CLIENT: BRIO SITE TASK FORCE JOB No.: 807621 DATE: 07/18-20/01

sITE: BRIO SOUTH LOCATION: BRIO SOUTH, HOUSTON, TEXAS

DRILLING CONTRACTOR: FUGRO BOREHOLE DIA.: 10.5 inch MONITORWELL DIA.: 4 inch

DRILLING METHOD: HOLLOW-STEM AUGER COORDINATES: N 651,084.3925 E 3,208,100.7687

RIG TYPE: TRUCK-MOUNTED CME 75 ROTARY DRILL BEDDING LAYER SURFACE ELEV.: 35.0'

INITIAL GROUNDWATER DEPTH : 23.0' BGS

ELEVATION (TOC): 40.40°
SURFACE CONDITION: BEDDING LAYER CLAY PAGE: 1 OF 3
WELL COMPLETION DIAGRAM =
z o (Eel B P
El COVER %E g S LITHOLOGIC DESCRIPTION
o = CONCRETE | @~ B
PAD o
? Reddish brown CLAY (FILL)
i i CH
- 10412 INCH l
DIA,
BOREHOLE |5CS 5/5
g | Stiff, Dark gray, mottled gray CLAY (UPPER CLAY UNIT, UCU)
N i Light gray CLAY
6 — BENTONITE/
SE”GEU’T“ - abundant dark mineral nodules 6'to 8
5CS 5/5
9 — :
Light gray, motiled gray CLAY
| CH
AINCHDA
o STAINLESS
STEEL CASING
12 — | - some staining at 12'- 13’
5CS 5/3.5
15 —| L - very stiff below 15
| - very silty below 16"
5CS 5/5 Reddish brown, mottled gray CLAY
18 — i
2 e
AMPLER KEY: WELL COMPLETION KEY:
SPT STANDARD PENETRATION LP LOCKING PROTECTION SK FILTER SOCK
TEST SAMPLER (ABOVE GROUND) SSC STAINLESS STEEL CENTRALIZER
GP GEOPROBE SAMPLER FP FLUSHED PROTECTION SCR SCREEN, SLOTTED PVC (1" or 4" DIA)
5CS 5-FOOT CONTINUOUS SAMPLER (GROUND LEVEL) . P ————
CT  AUGER CUTTING BCG BENTOMITE/CEMENT GROUT B
TOC TOPOF CASING PVC BLANKPVC CASING (1"or4"Dia)  BC BOTTOMCAP
BTOC BELOW TOP OF CASING BH BOREHOLE
BGS BELOW GROUND SURFACE BS BENTONITE SEAL
N/A  NOT APPLICABLE or NOT FS FILTER SAND

002180

AVAILABLE
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SOIL BORING/RECOVERY WELL: DO2GW (cont'd)

CLIENT: BRIO SITE TASK FORCE JOB No.: 807621 DATE: 07/18-20/01
siTE: BRIO SOUTH LOCATION: BRIO SOUTH, HOUSTON, TEXAS
DRILLING CONTRACTOR: FUGRO BOREHOLE DIA.: 10.5 inch MONITOR WELL DIA.: 4 inch

COORDINATES: N 651,084.3925 E 3,208,100.7687
BEDDING LAYER SURFACE ELEV.: 35.0'
INITIAL GROUNDWATER DEPTH : 23.0' BGS

DRILLING METHOD: HOLLOW-STEM AUGER
RIG TYPE: TRUCK-MOUNTED CME 75 ROTARY DRILL

ELEVATION (TOC): 40.40"
SURFACE CONDITION: BEDDING LAYER CLAY PAGE: 2 OF 3
WELL COMPLETION DIAGRAM !E g
z 2g| 2
k E g £ SOIL LITHOLOGIC DESCRIPTION
E w § g GRAPH
4 5
s | CH
21— - increasing silt below 21°
B ..___|5CS| (i | 5/5 . rmr—— S ————
o h 4 “Soft, ight gray, mottied gray clayey SAND (NUMEROUS SAND
= | SC CHANNELS ZONE, NSCZ)
: saturated at 23.0'
24— Stff, reddish brown CLAY
CH
i Soft, reddish brown clayey SAND with abundant silty sand
BENTONITE seams
=] PELLET ;
SEAL sC
27 — ’ - mottied gray below 26"
5CsS 5/5
E Stiff, reddish brown CLAY
CH
30— 2
__ GRADED
FILTER SAND
S 20/40
Soft, reddish brown very silty CLAY
. | /
5CS 5/4 %
33 — ' [ CL - mottled gray below 32'
4INCHDIA ’ //
= STAINLESS - increasing silt 34" to 35'
=
0 EEE i ‘ n Soft, reddish brown silty SAND, very fine grained
36—  [EE 1| SM,
R f lﬁﬁﬁ]
SAMPLER KEY: WELL COMPLETION KEY:
SPT STANDARD PENETRATION LP LOCKING PROTECTION SK  FILTER SOCK
TEST SAMPLER (ABOVE GROUND) SSC  STAINLESS STEEL CENTRALIZER
GP GEOPROBE SAMPLER FP FLUSHED PROTECTION SCR  SCREEN, SLOTTED PVC (1" or 4 DIA)
5CS  5-FOOT CONTINUOUS SAMPLER (GROUND LEVEL) , AR ——
CT AUGER CUTTING BCG BENTONITE/CEMENT GROUT =
- PVC BLANKPVCCASING (1"ora"Dia) ~ BC BOTTOMCAP
BTOC BELOW TOP OF CASING BH BOREHOLE
BS BENTONITE SEAL

BGS BELOW GROUND SURFACE

N/A  NOT APPLICABLE or NOT
AVAILABLE

002181

FS FILTER SAND


lgonzale
002181


SOIL BORING/RECOVERY WELL: DO2GW (cont'd)

CLIENT: BRIO SITE TASK FORCE JOB No.: 807621 DATE: 07/18-20/01

siTE: BRIQ SOUTH LOCATION: BRIO SOUTH, HOUSTON, TEXAS

DRILLING CONTRACTOR: FUGRO BOREHOLE DIA: 10.5 inch MONITOR WELL DIA.: 4 inch

DRILLING METHOD: HOLLOW-STEM AUGER COORDINATES: N 651,084.3925 E 3,208,100.7687

BEDDING LAYER SURFACE ELEV. : 35.0°

RIG TYPE: TRUCK-MOUNTED CME 75 ROTARY DRILL

INITIAL GROUNDWATER DEPTH : 23.0' BGS

ELEVATION (TOC): 40.40'
SURFACE CONDITION: BED